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Finding educat^ional, useful, or fuiK^iiigs to do 
during recess or lunchtime is the challenge o^ .this Uhified Sciences 
and Mathematics for Elemental}^ Schools (USMES) unit. The challenge is 
general enough to app^y to many problem-solving situations in 
mathematics, science, social science, and IsCnguage arts at any 
elementary school level (graders 1-8) ; The Tea^:her Resource Book for 
the unit is divided into five sections. Section I describes the USMES 
^approach to student-initiated investigations of real problems, 
includjirig a discussion of the nature o'f USMES ''challenges^*' Section 
^11 provides an overview of possible student activities with comments 
on prerequisite skills, instructional .strategies, suggestions when 
using the unit with primary, grades, flow charts illustrating how 
investigations evolve from students' discissions of the problems, and 
a hypothetical account of intermediate-level class activities. 
Section III provides documented events of actual cla$s activities 
from grades 3, 4^ 5, and 6. Section IV includes lists of "How To" 
cards and background papers, bibliography "^of non-USMES materials, and 
a glossary. Section V -consists of charts identifying skills, 
concepts, processes, and areas of study learned as students become 
involved with the activities. (JN) 
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-Unified Sciences and Mathematics for Elementary Schools* 
Mathematics alid the Natural, Social, and Communications 
Sciences in Real Problem Solving (USMES) was formed' in re- 
sponse to the recommendations of the 1967 Cambridge Conflr- 
ence on the Correlation of Sciencd- and Mathematics in the 
Schools.* Since its inception in 1970, USMES has been 

V funded by the National Science Foundation to develop and- " 
■carry out field trials of interdisciplinary units centered 
on long-range investigations of real and practical problems * 
• (.or challenges ) taken from the local school/community en- 
vironment. School planners can use these units to design a 
flexible cujrriculum for grades kindergarten through eight in 
which real problem solving plays an important role.- - 

Development and field trials were carried-out b^' teachers 
and students in the classroom with the assistance of univet- 

/ sity specialists at workshops and at occasional other meet- 
ings. The work was coordinated by a staff at the Education 
Development Cefiter in Newton, Massachusetts. In addition 
the staff at EDC coordinated implementation programs in- 
volving schools, districts, and colleges that are carrying 
out local USMES implementation. programs for teachers and 
schools in their area. 

Trial editions of tlie following units are currently 

available: ' • . t 

I 

Advertising . Mature Tra'ils 

Bicycle Transportation • Orientation 

Classroom Design Pedestrian Crossings 

Classroom Management Piay Afrea Design and Use 

Consumer Research . Protecting Property , 

Describing People - school Rules ' 

Designing for Human Proportions School Svlfplies 

Design Lab Design School Zoo 

. ..^.^^'I^.^ S'lJ^.oo^ . ., . . . Soft Drink Design 

Getting There • Traffic Flow 

Growing Plants- . " ^ging Free Time . 

Manufaptwring ways to Learn/Teach 

Mass Communications WeaChet Predictions 



*See Goals for the^ Correlation of Elementary Science and 
Mathematics, Houghton Mifflin' Co, , .Boston, 1969. 



In responding to a long-range* challenge, the students 
and teachers often have need of a wide range of resources. 
In ^f act, all of the people and materials in the school and ^ 
community are Important ^'resources for USMES activities, rti 
addition USMES provides resources for both teachers and stu- 
deijtst A complete set of' all the written materials comj^ise 
the USMES library, which should be available in each sclfbol 
using USMES units. These materials include — 

1. The USMES Guide I This book is a compil'atfon 
of materials that may be used for* Idng-range 
planning of a curricylura that incorporates 
the USMES program. It describes the US^S 

, project, real problem solving, classroom ' . 
strategies, the Design Lab, the^ units,- and 
the support materials as well as ways that 

• USME;3 helps students learn bdstxT skills. 

2. Teacher Resource Books (one for each chal- 
lenge): Each of'thes^ guides to using USMES" 
units describes a 'broad problem, explains W 

^ students might narrow 'that problem to fit 
'their particular needs, recommends classroom 
I strategies, presents edited, logs from teachers 

5 whose classes have worked on the unit, and conr 

tains charts that indicate basic skills, pro- ' 
cessfis, and areas of study that students may- 
learn and utilize. ' - . 
i * • ^--^ 

3. Design Lab Manual : This guide helps teachers 
and* administrators set up, run, and use a , - 
Design Lab — a pl^ce'with tools and materials 

in which the students can build things they . . 
need for their work on U§MES. A Design Lab / 
may be -a comer of a classroom, a portable . * 
cart, pr a sejiarate room. Becau'se many **hands- 
on" adtivities may take place in the classroom, 
every USMES teapher should have a Design Lab 
Manua^L. 

1 ^- *'How To"> Series: These student materials 'pro- 
vide information to students about specific 
problems that may arise during ySMES. iinits. 
The regular "How to" Series covers problems . 
in measuring, graphing,, data handling, etc., . 
and is available in two versions — a series of - 
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cartoon-style booklets for primary grades 
and a series of magazine-s-tyle booklets with 
more teading matter for upper grades. The 
• Design "hov To"Jseries is available in 
two illustrated ca^/d versions—one" for pri- 
mary, grades and one for upper grades. A com- 
plete list of the "HOW To" Series can be 
found in the USMES Guide . 

Backgroun d Papers ; These papers, correlated 
with the "How To" Series, provide teachers 
with information and hints that do not appear 
in the student "mater'fals. A complete list 
can be found in the UMES Guide.- . 

Curriculu m Cdrrelation Guide ; By correlating 
• ■ the twenty-six USMES units with other curric- 
ulum materials, this book helps teachers to 
^Integrate USMES with other school activities 
ai^d lessens. * 

The preceding materials afre described in brief in the 
"5^^'^°''^"'^^' "hi'^h can be used by teachers and admipls- 
tta^s to disseminate information about the program to 
thefLocal community. A variety -of other dissemination' and 
implementation materials are also available for individuals 
and groups involved in local .implementation programs. They 
- include Preparing People for USMES: An Implementation * 
Resource Bo6k, the USMES slide/tape show, the Design Lab 
slide/tape show, th^ Design 'Lab brochure, videotapes of * 
classroom activities, a general report on evaluation.- re- 
sults, a map showing the locations of schopls conducting . 
local implementation of USMES, .a list of experienced USMES 
teachers and university consultants, and newspaper aVid 
magazine articles. . ^ ■ . 



Because Tri-Wall was the oply readily available brand of 
three-layered cardboard at the time the project began, USMES 
has used it at workshops and in schools; consequently, ref- 
erences to Tri-Wall can be. found throughout the Teacher 
Resource Books. The addresses of suppliers of three-layered 
cardboard can be found in the Design Lab Manual. 



/ 

When teachers try a new curriculum for the flr^ time, 
they need to understand the philosophy behind the. curriculum. 
The USMES approach to student-Initiated Investigations of * 
real problems Is outlined In section A of this Teacher Re- 
source Book, "I 

Section B starts wich a brief overview of possible stu- 
dent activities prising frqm the challenge; comment? onpre- 
, requisite skills are included. Following that is a discus- 
sion of the classroom strategy for USMES real problem- 
solving activities, including introduction of the. challenge, 
student activity, resources, and Design Lab use. Subsequent 
pages include a description of the use of the unit in prl- ' 
mary grades, a flow chart and* a composite log that indicate 
the. fahge of possible student work, and a list of questions 
that the teacher may find useful for focusing the students' 
activities on the challenge. 

Because students initiate all the activities in response 
to, the challenge and because the work of one class may dif- 
fer from that undertaken by other classes, teachers familiar 
with USMES need to read only sections A and B before intro- 
ducing the challenge to students. 

Section C of this book is the documentation section, ' 
These edited teachers' logs show the variety of ways in 
which students in different classes have worked at finding 
a solution to the challenge. 

Section D contains a list of the titles of relevant sets 
of "How To" Cards and brief descriptions of the Background 
Papers pertaining to the unit. Also Included in section D 
is a glossary of the terms used in the Xeacher Resource Book 
and an annotated bibliography, ' 

7 Section E contains charts that indicate the comparative 
strengths of the unit in terms of real problem solving, 
mathematics, science, social science, and language arts. It 
also contains a list of explicit .examples of real problem 
solving and other subject area skills, processe;S, and^ areas 
of study leaimed and utilized in the unit. These charts and 
list is are based on documentation of activities that haj/e^ 
taken place in USMES classes. Knowing ahead of tinte which 
Ivasic skills and processes are likely to be utilized, teach- 
ers can postpone teaching that part of their regular program^ 
until later in the year. At that time students can study 
them in the usual way if they have not already learned them 
as part of their USMES activities, 

15 



A. Real Problem Solving, and TJSMES. 



Real Problem Solving 



If life were of such a constant nature that 
' there y/ere only a few chores to do and they were t 
done over and over in exactly theisam^ way , the 
case fy>r knowing how to solve problems would not 
be so compellinif. AIL one would hav^ to do would 
he to learn/how to do 'the few jobs at the outset. 
From then dn he cojiid rely on memory and habit. 
Fortunately —or unfortunately depending upon one's 
point of vi^~life iis not simple and unchanging. 
Rather it isf changing' so rapijfly that about all'^we 
can predict is that things yilf be di?fferent irCthe 
future. In such a wqrld^the ,:kbili}:y to adjust yand 
to solve one's problenis is^ of paramount importance.* 

USMES is based on the»bellefs that real problem solving 
is an Important skill to b.e learned and that many math, 
science, social science, and languarge arts skills may be 
l^aifhed more quickly and easily within the context of stu- 
dent Investigations of r^l problems • Real problem solving, 
as e:^pllfled*by USMES, implies a style of education which 
invplvea students in investigating and solving real problems. 
It provides the bridge between the abstractions of the 
chool curriculum and the world of the student • Each USMES 
nit presents a problem In the ^orm of a challenge that is ' 
interesting to children because it is both real and prac- 
tical. The problem fs real in several respects: (1) the 
problem applies to some aspect of student life in the school 
or community, (2) a solution is needed at^d not presfentljr 
known, at least for the pardicular case in question, (3) tlie 
students must consider the ehtire situation with all the 
accompanying variables and complexities, and (4) >he problem 
is sueh that the work done b^j^ tihe students can lead to some 
improvement in the situation.^ This expectation of useflil , 
accomplishment provides the mbtivation for children to carry 
out the comprehensive investigations needed to find some 
solution to the challenge. . * ' ^ 

The level at which the children approach the problems, 
th? investigations that they cAxry out, and the solutions 

*Kenneth B. Henderson and Rober|t E. Pingry, "Problem-Solving 
in Mathematics, in The Learnirig r>f Mathematics: Its Theory 
and Practice, Twenty-first Yearbook of the National Counpil 
of Teachers of Mathematics- (Washington. D.C.: The Council, 
X953), p. 233. , ^ 



that' they idevlse may vary according to the age and ability 
of the children. However, real problem solving Involv-es 
them, at some level. In all aspects of the problem-solvlng 
process: definition of the problem; determination o'f the 
Important faptors In the problem; observation; measurement; 
collection \of data; analysis of thQ data using graphs, 
charts, statistics, "or whatever means the students can find; 
dlscu^sldn; formulation and trial of suggested solutions; 
clarification of values; decision making; and comtnunl'catlons 
of findings to othets^ In addition, students become more 
Inquisitive, more coo-peratlve In working with djChers, more 
critical in their thinking, more self-reliant, and more in- 
ter^sted in helping to improve social conditipns. 

To learn phe process of real problem solving, the stu- 
dents must encounteflc, formulate, and find some solution to ^ 
complete and realistic problems. The student's themselves, 
not the teacher, must analyze the problem, choose the vari- 
ables that should be Investigated, search out the facts, and 
judge the correctness of their hypotheses and conclusions. 
In r^l problem-solving activities, ' the teacher acts as a ' 
coordinator and collaborator, not an authoritative answer- 
givei/. 

The problem is f itst recorded by students in specific 
terms tliat* apply to their school or cdmmiinity, and the 
various aspects ^f the problem are discussed by the class. 
The students thien suggest approaches to the, problem and set 
priorities for the investigations they plan to^carry out. 
A typical USMES class consists ol^ several groups working on 
different aspects of the problem. As the groups report 
periodically to the class on their progress, new direction^ 
are identified and new task forces are ^orined as needed. ^ 
Thus, work oA an USMES challenge provides students/ with a - 
•Mi'scovery-leaming** or "action-oriented** experience. 

R6al problem^ solving doey not rely solely on the 
discovery-learning concept. In the real world* people have 
access to certain facts an^ techniques when they recognize' 
the need for them. The isaqe should be true in the cldssroom 
When the students find that certain facts and skills are 
necessary for continuing their investigation, they learn 
willingly and quickly in a more directed way to acquire 
these facts and skills. Consequently, the students should 
have available different resources that they m^y use as 
they recognize- the need for them^^^ but they should still be 
left with a wide scope to explore %ljelr own ideas and 
methods. 



Certain Informatlqji on specific skills is provided by the 
sets of USMES "How To" Cards. The students are referred 
only to the set for which they have clearly identified a ' 

Each\"HL°f M f "^^^^^ ^° P'^^"^^ on their own. 
Each^ How To' Cards title clearly indicates the skill in- 
volved- 'How to Use a Stopwatch," "How to Make a Bar Graph 
Picture of Your Data." etc. (A complete list of the "How 
io Cards can be found in Chapter IX of the .USMES Guide ) 

Another resource provided by USMES is the Design Ldb'or 
its classroom equivalent. The Design Lab provides a cen- 
tral location for tools and materials ^here device's may 4 
constructed and tested without appreciably disrupting other 
classroom activities. Ideally^ it is a separate room with 
space for all necessary supplies and equipment and work 
space for. the children. However, it may be' as small as a ^ 
comer of :t?he classroom ;ahd may contain only a few tools and 
Z^ J'^ ;Since,.the benefits o£ fekr problem solving can be 
obtained J,y, the students f,nly if they have a means to fol- 
low up their ideas, the availability of a Design Lab can be 
a very important asset. 

Optimally, the operation of the school's Design Lab 
should b6 mch as to make ;it available to the students when-' 
ever they need it. ' It should be as free as possible from 
^et scheduling or, programming. The .studenta use' the Design 
Lab to tty, out their own, ideas and/or to design, construct, 
I .1 ^Jlfvic^''"''^ "^''y devices initiated by their responses 
to j:he USMES challenges, \while this optimum OjJeration "of 
the Dfesign Lab may not always be possible due to various 
limitations, hands-on" activities may take place in the 
classroom even though a Design Lab may riot be available. 
(A detailed discussion of the Design Lab can be found ±n 
-ChapUr VI of the USMES Guide, while, a x:omplete list of "How 
To Cards covering such Design Lab skills as /awing, gluing, 
nailinj. soldering, , is contained in qhapter. IX.) 
. V^rJ^ on iffll USh|E^ chal^Len^as is nQt, oiily sufficiently ^ 
complex tb require the collaboration of the whole class but, 
also diverse enough to enable. each student to contribute 
according to his/hfer interest and ability". However it ' 
.should be noted that if fewer tW ten to -twelve students 
from the class are carrying out the investigation of a unit 
challenge, the extent of their discovery aSd learning cart be 
expected to be less than if more meibers of the clasp are- 
involved. While it is possible for a class to work on' two 
related unifts at the same time, in many classes the students 
progress, better with just one. 

The amount of time spent each week working on an USMES - 
challenge is crucial to a successful resolution of the 



problem* Each challenge is designed so that the various 
investigations will take from thirty to forty-five hours, 
depending on the age of the children, before some solution 
to the problem is found and some action is taken on the 
results .oUthe investigations. Unless sessions are held at 
least two or three times a week, it is difficult for the 
children to maintain their interest and momentum and to be- 
come involved intensively with the challenge* The length of, 
each session depends upon thr age level, of the children and 
the nature of the challenge. For example, children in the 
primary grades may proceed better by working on the challenge 
more frequently for shorter periods of time, perhaps fifteen 
1p twenty, minutes, while older children may proceed better 
by working less frequently for much longer periods of time/ 

Student interest and the overall accomplishments of the 
class in finding and implementing solutions ^o the challenge 
ir^dlcate when the class's general participation in unit 
activities should end. (Prematute discontinuance of work 
on a^specific challenge is often due' more tQ waning intetest 
on the part of the teacher than to that of the students.) 
.However, Borne students may continue work on a voluntary 
basis on one problem, while the others begift-to identify 
possible approaches to ane^r USMES challenge. 

Although individual (or grVup) discovery and student 
initiation of investigations /is^hy process in USMES units, ^ 
this does not imply the constant encouragement of random * 
activity. Random activity has an important place in 
children's l^afning, and opportunities for it; should be 
made available at v^irious times. During USMES activities, 
however^t is b^l^^eved that children learn to sol^e real 
problems only when their efforts are focused qn finding 
some' solution to the real and practical problem presented 
in the USMES challenge. It has been found that students 
are motivated to overcome many difficulties and frustrations 
in their efforts to achieve the goal of effecting some 
change or at least of providihg some useful information to 
^others. Because the children's commitment" to 'finding a • 
solution to the •challenge is one of the keys^to succes'sful 
USMES^work, it is extremely important that tHe challenge be 
introduced* so that it Is accepted. by the class as an imr 
portant problem to which *they are willing tcr devote a con- 
siderable amount* of time. ' 1 • 
^ The challenge not only motivates the childfen by sj>ating 
the problefa but also provides tliem with a criterion, for ^ 
judging their results. ^This criterion—if it works', it's' 
right (or if it helps us find an answet to our problem, it's' 

* 2.0 . \ • / , .; 



^ good thing to do)~glves the children's ideas and results 
a meaning within the context of their goal. Many teachers 
have found this concept to be valuable strategy that not 
only allows the teacher to respond positively to all of the 
children's td^e^s but. also helps tfie children themselves to 
judge the value of their efforts. 

With all of the above ^n mind it can be sdid that the 
teacher *s responsibility* in , the' USMES strategy for open 
classroom activities is as iollowsL, 

1. Introduce the challenge in a meaning^ waj 
that not oitly allows the children to r^l^te • 

: V. it to their particular situation but also 
' opens up various avenues of approach. 

2. Act as a coordinator and collaborator. \ Assist', 
not ^direct, individuals or groups of- students 

as they investigate different aspects of the ^ 
problem. * 

3. Hold USMES sessions at least two or three fimes 
a week so that the children have a chance to be- 
come involved in the challenge and carty out 
comprehensive investigations. . : 

4. BroVide the tools and supplies •necessary for 

^ ^ initial hands -on ji7ork iji the classroom <3r inake 

arra^ements for the children to work in the ' • 

Desjfgn Lab. . , ^ 

5. Be patient in letting .the children mike their / 
otm mistakes and find their own way. Offer 
assistance or point out sources of help for 
specif iq^ information (such ^s the-/"How To'' 
Cards) only when th6>children betome frustrated 
in. their approach to the problem.. Conduct 
ski^Ll sessions as necessary. » J 

6. Provide frequelSt opportunitiejs for-gtoup reports 
and student exchanges ^of ideas in C&'SS ,dis- 
cusslon&J In most cases, studen^^af-^ill, by " 
their own. critical examination of' the procedures 
they have used, improve or set new directions 
in their investigations. ^ 

) 
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7. If necessary, asy appropriate questions to* stim- 
ulate the stude^art$' thinking so that they will 

^ make more extenaive and comprehensive investiga- 
tions or analyses of their 'dlta, 

8. Make sure that a sufficient number of students 
(usually ten to twelve) are working on the 
challenge so that activities do not become 
fragmented or stall • ^ 

. ?tudent success in USMES unit activities is indicated by 
the progress they make in finding some solution to the 
challenge, not. by following a particular line of investiga- 
tion nor by obtaining specified results. The teacher's 
role in the USMES strategy is to provide a classroom at- 
mosphere in which all students can, in their own way, 
search out some solt|tion to the challenge. 

. Today many leading educators feel that real problem 
solving (under different' names) is an important skill to / 
be learned. In this mode of learning particular emphasis 
is placed on developing skills .to deal with real problems 
rather than the skills needed to obtain "correct" answers 
to contrived prot>lems. Because of this and' because of the 
interdisciplinary nature of both the problems and the re- 
sult^ant investigations, USMES isx ideal for use as an impor- 
tant part of the elementary school program. Much of the 
time normally spent in the class on the traditional ap- 
proaches to math, science, social science, and language 
ar£s skills can be safelyj assigned to USMES activities. In 
fact^ as- much as one-fourth to one-third of the total school 
iprogram might be allotted to wotk on USMES cl|^llenges. 
Teachers -^who* have worked with USMES for several years have 
each succeeding year successfully- assigned to USMES activ- 
ities the learning of a greater number of Craditiopal 
skii;Ls. in addition, reports have indicated that students 
retain for a long time the skills and concepts learned and 
practiced during USMES activities. Therefore, the time 
normally spent in reinforcing required skills can be greatly 
reduced if these skills are learned and practiced in the 
q'ontext of real problem solving. 

Because real problem-solving activities cannot possibly 
cover all the skills and concepts in the major subject 
areas, other curricula as well as other learning modes * 
(such as "lecture method," "individual study topics," or 
programmed instruction) need to be used in conjunction with 
USMES in an optimal education program. However, the other 
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Instrt^ctlon will be enhanced by the skills, motivation, and^ 
understanding provided by real problem solving, and, 
some cases, work on an'HjSMES challenge provides the coiltext 
Tithin which the skills and concepts ofj^e major subject / 
areas find application, v 

In order for real problem solving taught by USMES to have 
an optimal value in the school program, class time Should be 
apportioned wj.th reason ^nd forethought, and the sequence 
of challenges investigated by students duri^ig their years in 
elementary school -should .involve them in a variety of skills 
and. processes. Because' all activities are Initiated by stu- 
dents in response to the challenge, it is impossible to 
state unequivocally which activities will take place. How- 
ever, it is possible to use the documentation of activities 
that have taken place in USMES trial classes^^to schedule in- 
struction on the specific skills and processes required by' 
the school system. Teachers can postpone the traditional 
way of teaching the skills that might come up in work on an 
USMES challenge totil later in the year. At that time stu- 
dents can learn The required skills in ,the usuarl way if they 
have not already gleamed them during their USMBS--activitles. 

These basic skills, processes, and areas of study are 
listed In charts and ^ lists contained in eagh Teacher Resource 
Book, A teacher can use these charts to decide on an over- 
all allocation of class time between USME^and traditional 
learning in the major subject disciplines. Examples of in- 
dividual skills and processes are also given so that the 
teacher can see beforehand which skills a student may en- 
counter during the cojarse of his* investigations. These 
charts arid lists may be found in section E, 



Ways In Which USMES Differs From Other 
Curricula 
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As the foregoing indicates, USMES differs significantly 
from other curricula. Real problem solving develops the 
problem-solving ability of students anV<loes it in a way 
(leaming-by-doing) that leads to a fullv understan4ing of 
the process. Because of the following differences, %ome 
teacher preparation is necessary. Some tea<^hefs may have 
been introduced by other projects to several of the follow- 
ing new developments in .education, but few teachets have 
integrated all oi tl^em into the new style of teaching and 
learning that real problem solving involves, 

1. l(ew Are^ of Learning — Real problem solving is a 
new arl^ of learning, not just a new approach or 
a new content within an already-defined subject 
area.. Although many subject-matter, curricula 
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Include something called problem solving, much of 
this problem solving involves contrived problems 
or fragments of a who3,e situation and does not 
require* the cognitive skills needed for^the in- 
vestigation df real and practical problems. 
Learning the cognitive strategy required for real 
problem solving is different from other kinds 
of learning^ . 

9 

Interdisciplinary Education — Real problem solv- 
ing integrates the idisoiplines in a natural way; 
there is no h^ed to impose a, multi-disciplinary 
structure. Solving real and practical problems 
requires thtf application of skills, concepts, 
and processes *from many di3cipllhes. ^e number 
and range of disciplines are unrestricted and 
the importance of each is demonstrated in work-- * 
ing toward the solution of practical problems. 

Student Planninj^ — To ^leam the process of prob- 
lem solving, the students themselves, not the 
teacher, must analyze the prgblem, choose ttie 
variables that should be investigated » search 
out the facts, and judge the correctness of the 
hypotheses and conclusions. In real problem- 
solving activitieslTthe teacher acts as a 
coordinator and collaborator, not. as an 
authoritative jpource of answers. 

Learning-by-Doing" Learning-bv"doing, or discov- 
ery learning as it is sometimes called, comes 
about naturally in real problem solving since 
the problems- tackled by each class have unique 
aspects; for. example, different lunchrooms or 
pedestrian crossings have different problems 
associated with them and, consequently, unique 
solutions. The challenge, as defined in each 
situation, provides the focus for t.lie children? s 
hands-on learning experiences, such as co^ecting 
real data; constructing measuring instruments, 
scale models^ .test equipment, etc.; trying their 
suggested improvements; and (in some units) pre-- 
paring reports and presentations, of .their findings 
for the proper authorities. 



Learning Skills and Concepts as Needed — Skills s 
and concepts are learned in rbal problem solving 



6s the need for them arises in the context 
of the work being Sone, ratjier than having a , 
situation imposed by^the teachej: or the jzext-* 
hook being used. Teachers may direct this 
learning^ when the need for it arises, or stu- 
dentg may search out information themselves 
from resources provided. 

Group Work— Progress toward a solution to a 
real problem usually requires the efforts of 
groups of students^ not just individual stu-^ 
d^nts working alone. Although spme work may 
be done individually, the total group effort 
provides, good opportunities for division of 
labor and exchange 6f ideas among the groups 
and individuals. The grouping is flexible 
and changes in order to* meet the needs of the 
different stages of investigation* 

Student Choice — Real problem solving offers 
classes the opportunity to work on problems 
that are real to theJn^ not just to the adults 
who prepare the curriculum. In addition, 
students may choose to investigate particular 
aspects of the problem according to their 
'interest. TheT variety of activities ensuing 
from the challenge allows each student to 
make some contribution towards tlie solution of 
the problem according to his or her ability and 
to learn specific skills .at a time when he or 
she is ready for that particular intellectual 
structure. * 



B. General Papers on Using Free Time 



1. OVERVIEW OF ACTIVITIES 
Challenge: 

Find things to do during your 
(recess time, lunchtime) that would 

be (educational, useful, 

fun) . J 

Possible Class Challenges: ^ 

How can we make recess time more 
enjoyable? ' * 

Plan some activities for the time 
• after lunch that everyone wXll' 
enjoy. 



Plan things for you and others to 
do duxrtfig recess on rainy days\ ^ 



The problem of what to do during free time in the school 
day, such as during Indoor recess or after finishing lunch, 
has always been a concern for students. Given the oppor- 
tunity, they will suggest many different activities for 
free time/ ^ 

The challenge may arise naturally In many situations: 
after Indoor recess has .been held for several days; when 
children find that they have extra time after completing 
their work each day; or when the class complains they have 
nothing to do (Juring lunch period, The challenge may also 
arise fTom work on another USMES challenge. For ejcample, 
a dlass working on the Play Area Design and Use challenge 
may decide to organize an outdoor recess program for various 
grade levels in the school. 

Once the challenge has been Introduced, the children may 
survey their class or the whole school to determine what 
they do when they have free time, and what they would like 
to do during this free time. After analyzing the^ survey 
results, the class may determine the most popular' free-tlme 
activities and begin work on these first. Some children may 
interview the principal and/or other school personnel, such 
as the art teacher, or gym instructor, to obtain Information 
such as which extra rooms are available for free-tlme activ- 
ities, the school rules for using these area(p, the avail- 
ability of the art room or gym, or possibilities for outdoor 
activities. 

Some classes may design new ^ames , They may first dis- 
cuss different types of games that couFd be made, such as 
card games, dice games, board gamea, active indoor or out- 
door games, team games, or educational games. The class may 
then survey other? to find out \>hat types of games are pre- 
ferred. In designing their games, they ^ may consider possi- 
ble game rules, the fairness of the game, the equi^jment 
required, the number of people who can play, and the amount 
of space needed. In considering the fairness of their 
games, some classes may experiment with various replacements 
for dice dn their gamfes. Once students have constructed 
their games, they may keep them for use in their own class- 
room, lend or teach the games to others in the school, or 
sell the game«Kor game* plans to others. When using the 
games with others, students often lend them for a trial 



period and then evaluate their use by an opinion survey or 
questionnaire. 

Other students may organize a music or art center to be 
used during various times in the school day. After con- 
ducting a survey to determine preferences for music or art 
projects, the students may investigate and secure a room 
fir the center, obtain needed music or art equipment, pre- 
pare rules and a schedule for the center, and investigate 
ways to secure the equipment from vandalism. Training ses- 
sions on uffe of the equipment may be held for potential 
users of the center. Once it is set up, the class may open 
the center for a trial period. During this tiihe, the chil- 
dren may collect data through surveys and observation of 
those using the center. 

Most classes working on Using Free Time evaluate the data 
they have collected during a trial period and make needed 
revisions in their games or center activities. After re- 
visions have been made, students often again conduct sur- 
veys or make observations before they are satisfied that the 
challenge has been resolved. 

The class may continue to work on the Using Free Time 
challenge by becoming involved in various school services 
such as supplying other classes with games related to school 
subject areas, setting up art shows or music programs for 
the school,,.. tu.toring, helping other teachers, or guiding 
visitors. Work on Using Free Time may also lead to work on 
other USMES challenges such as School 'Rules , Classroom De- 
sign, Classroom Management, Advertising, School Supplies, 
Protecting Property, Play Area Design and Use, Mass Communi- 
cations, Manufacturing, and Consumer Research. 

Although many of the Activities in the Using Free Time 
unit may require skills and concepts new to the children, 
there is no need for preliminary work on these skills and 
concepts because the children can learn them when the need 
arises. In fact, children learn more quickly and easily 
when they rfee a^need to learn. Consider counting: whereas 
children usually learn to count by rote, they can, throu'feh 
USMES, gain a better understanding of counting by learning 
it or practicing it within real contexts as they count how 
many children prefer a certain game or how many games are 
needed in a class. In working on Using Frei^Time, children 
may ^Iso learn and practice measuring, graphing, working 
with decimals, and dividing. Although dividing seems neces- 
sary to..compare fractions or ratios, primary children can 
make comparisions graphically instead. For example, when 
comparing the number of yes responses with total responses 




to different questions on a survey^ children can make slope 
diagrams of tbe^e ratios to see which question had the 
greatest percentage of yes responses.. 



CLASSROOM STRATEGY FOR USING 
FREE TIME 



' i I 
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The Using i'ree Time unit centers on a challenge — a state- 
ment. that says, "Solve this problem." Its success or fail- 
ure In a classroom depends largely on (1) the relevance of 
the problem for the students and (2) the. process by which 
they define and accept the challenge. If the children see 
the j)roblem as a real one, they will be committed to find- 
ing a solution; they will have a focus and purpose for 
theli; activities. If the students do not think the problem 
affects them, their attempts at finding solutions will 
likely be disjointed and cursory. 

The Using Fr^e Time challenge~"Find things to do during 

you r 0 K recess time, lunchtlme) ithat would be ' 

(educational, useful, fun)" — is general enough to apply to 
many situations. Students in different classes define and 
rewotd the challenge, to fit their particular situation and 
thus arrive at a specific class challenge. For example, the 
Using Free Time challenge has bee\i restated by some classes 
in terms of finding something for the clas^ to do during 
recess on rainy days or in terms of organizing activities 
or a center during lunchtlme for the whole school. 



The Process* of Introducing 
the Challenge 



Given that a Using Free Time problem exists j how can a 
teacher, .without being directive, h^lg the students identify 
the challenge that they will work on as a group? There is 
no set jnethod because of variations among teachers, classes, 
and schools. However, USMES teachers have found that cer- 
tain general techniques are helpful in introducing the Using 
Free Time challenge. 

One such technique is to turn a spontaneous discussion 
of a recent event or activity toward the Using Free Time 
challenge. For example, the Using Free Time challenge may 
be Introduced after children complain of being bored during 
indoor reces^. 



Fonxth-gtade studerits began designing ^and construe^ 
tiny board games after it became clear that chil-- 
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dren were bored after eating lunch when they could 
not go out because of the weather. The children 
listed three reasons why. children misbehaved dur- 
ing this time, 

Jf. Their teacher was not in their room* 

2. The lunch aides were not stj^ict, enough . 

3. There were no complete gaxnei^ to\play. 

The children agreed they did not have any control 
over the first two situations but felt they could 
do something about the last. 



A sixth-grade class, after learning they could not 
use the school gym during indoor recess, begem in- 
vestigating the total aspect of recess , outdoors as 
well as indoors. During the winter months they or- 
ganized an outdoor sports program that included such 
activities as, ice skating and sledding. All the ac^ 
tiviti^s w^re arranged by the children and super-- ^ 
vised by the teachers. 



The Using Free Time challenge may also evolve from other 
classroom discussions or work. For example, a class may 
become interested in setting up a hobby or art center in 
the school after discussing what children made over a vaca- 
tion. Plans for the center Would naturally incorporate 
discussions of when the children could use the center during 
school hours. 

• . Often, work on one challenge leads to another. For ex- 
ample, the Using Free Time challenge may*arise when classes 
become interested in organizing a total indoor/outdoor re- 
cess projgram after making improvements to the school play- 
ground in response to the Play Area Design arid Use challenge. 
Other classes may become involved in organizing an art or a 
music center^after learning during work on the School Rules 
challenge thJfc it is against the school rules to go outside 
during lunch period without adult permission and supervision. 
Work On Classroom Management may also lead to the Using Free 
Time challenge if thej;^ are periods during the day when only 
part of the Class is busy, perhaps in special classes. 



In one combination fifth/^ixth-grade class, students 
who had worked on a Classroom Design challenge 
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the previous year became involved in a Using Free 
Time challenge of rearranging the classroom to make ' 
W space for an art center -and a listening center. 

' . ■ ■ 

When Children encounter a problem that leads to a related 
USMES challenge, one group of children may begin work on the 
second challenge while the rest of the class continues with 
the first challenge. However, there should be at least ten 
to twelve students working on any one challenge; otherwise, 
the children's work maybe fragmented or superficial or may 
break down completely, ^ - 

Classroom experience has shown that children's progress 
on the Using Free Time challenge may be poor If the teacher 
and students do not reach a common understanding of what the 
challenge Is before beginning work on It, This Is particu- 
larly true If the challenge Is^ treated as a series of proj- 
ects rather than as a real problem. Having no sh^rpd fodus 
for their work, the children will lack the motivation Inher- 
.ent In i^orking together to solve a real problem. <As a ti^ 
^ suit, they may quickly lose Interest. - ' 

Interest Is higher In classes that start work on the 
Using Free Time challenge by focusing on a specific area. 
To determine the most popular area of interest (e,g,, games, 
outdoor activities, art center, music center)*, the class, may 
first conduct a preliminary opinion survey. Classes attempt- 
ing to work on more than one area at once may%become dis- 
organized and lose their focus. If a class, for example, 
attempts to design and construct games and set up an art 
center simultaneously, their investigations may be superfi- 
cial and fragmented. 

Once a class has decided to work on a Using Free Time*" 
^ challenge, USMES sessions should be held several times a 
; week, but they need not be rigidly scheduled. When sessl^ons 
=^ are held aftfer Ibng intervals, students often havev^iffi- 
culty remembering exactly where fhey were in their investi- 
gations and their monjen turn, dlplnishes, " 

Often the students begin ^discussing the proSlem and 
suggesting possible solutionsf The jclass may' decide to con- 
duct ah opinion survey to determine if the problem exists 
for others or to determine which solution might be preferred 
by others. 



One third-grade class, after constructing prototype^ ▲ 
games for themselves, decided to survey other classes « 
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in their school to determine their game preferences . 
They then used the survey results to construct spe- 
cific types of games for each of the other classes. 



Experience has shovm that the children's investigations 
of USMES /:hallenges tend to go more smoothly with the coop- 
eration. of the school principal, staff, and other school 
personnel. Children working on the Using Free Time chal- 
lenge may want first to inform rhe principal of their inten- 
tions of finding activities to do during indocJr recess or 
lunch time. They may then determine what the -school rules 
are for using various rooms in the building or for children 
leaving their classrooms. 

Because-one sixth-grade class wanted to investigate 
all aspects ,of recess, they agreed they needed to 
work cooperatively with the school administration 
and the' local P.T.A. The class realized that addi- 
tiqnal activities in various places' on the school 
grounds required altering teacher aide schedules * 
in order to provide the proper supervision . The 
^ children s^nt word to the P.T.A. through their Stu- 
dent Council that they wanted more "things happen- 
ing" during recess periods. The P.T.A. in turn met 
with the principal and constructive suggestions, 
sucl> as winter outdoor sports, were acted on. • 

The children then set priorities for the tasks they con- 
sider necessary to the solution of the problem. Most of 
these tasks are carried out by small g^-oups of children. It 
is important that priorities be sfet so that some groups do 
not become stalled in their progress because others have not 
completed their work. 

A sixth-grade class working on setting up a music 
center formed five groups to work on various aspects 
of the problem simultaneously/ Although the rules 
group was able tp draw up some fairly practical 
rules, thet^ found that they could go no further un- 
til a schedule (the responsibility of another group) 
for the center had beep devised. 
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As Various groups complete their work, their members join 
other groups' or form new groups to work on additional tasks. 



One third-grade class formed seven groups to work on 
various types of games. ' After the games had been 
completed and tested by the class, ^ the children 
formed twor new" groups . (1) to develop a questionnaire 
on game preferences of other children in the school 
'and (2) to Organize a test session of the completed 
games, with another class, when these two activities 
were completed, the class decided to ' form new 'groups 
to make games for the classes that had filled out 
the questionnaire^ 



Refocusing on the Challenge 



1 ' 



Resources for Work on the 
Challenge 




However * too many groups are formed, work on the chal- 
lenge can become fragmented. The teacher finds it impossi- 
ble to be aware of the. progress and problems of each, group; 
in addition, the small number of students in each group 
lessens the chance for varied input and interaction. 

As a class works on a Using Free Time challenge, the chil- 
dren*s/€ttention should, from time to time, be refocused on 
that challenge so that they do not lose sight of their over- 
all goal. Refocusing is particularly important w^ith younger 
children because they have a shorter attention span. Teach- 
teKS find it helpful to hold periodic class discussions that 
include^ group reports. Such sessioii|s help the students re- 
^ew what they have accomplished and what they still need to 
do in order to find some solutions to the problem. These 
discus9ions also provide an opportunity for students tqtpar- 
ticipate both in evaluating their own work and in exchanging 
ideas with their classmates. 

When students work on the Using Free l^ime challenge, they 
may fail to evalxiate their games, center, or program, or 
they may npt evaluate them carefully enough. Often students 
carry out. more comprehensive Investigations when they test 
how others feel about their solution to the pr(5blem by ob- 
'servations- or opinion surveys. 

When children try to decide on solutions before collect- 
ing and analyzing enough data or encounter^difficulties 
during their Investigations^ an USMES teacher helps out. In- 
stead of giving answers or suggesting specific procedures, , 
the teacher asks open-ended questions that stimulate the 
students to think more comprehensively and creatively about 
their work. For example, instead of telling the students 
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that the first person to move will always be the winner when 
playing a certain game^< the teacher might a^Jc, "Is this a 
fair game? How can you find out?" Other examples of non- 
directive, thought-provoking questions are .listed in section 
B6, 

vrtien^i'^OTLducting an opinion survey on preferences for frfee 
time activibsUs, students often fail to ask questions that 
will give thra the information they need. By conducting the 
survey first within the classroom, they discover that ques- 
tions with multiple-choice answers are U8ual3|r more effec- 
tive than questions with open-ended answers. In addition, 
when choosing a sample ,of students to respond to a survey, 
a class may find their sample is too small of is biased in 
some way. As a result, the survey may not indicate clearly 
which^ -activities are preferred by most students. The teach- 
et may wish to refer the students to the "How To" Car^s Hw 
to Choose a Sample for a Survey and How to Design andiAna- 
lyze a Survey. A list of those "How To" Cards pertinent to 
Using Free Time can be found in section Dl, 

If many students or even the entire class, need help in 
a particular area, the teachei?> should conduct skill sessions 
as these needs arise. (In addition to the "How To" Cards, 
Background Papers provide teachers with information on spe- 
cific problems that might arise, such as how to design an 
opinion survey,) 



When one class involved in making board games to use 
outside was j^eady to construct their games in the 
Design Lab, the teacher held a 'skill session on niet- 
ric measurement. To gain practice in measuring, the 
children measured themselves with meter stiqks and 
recorded their data. At a later session, the class 
'US0d their newly^acquired measuring skills to mea- 
sure Tri'-Wall for their board gaxa^s. 



USMES teachers can also assist students by making it ; 
possible for them to carry out tasks involving hands-on ac- 
tivities. During work on the Using Free Time challenge, 
children may need to visit other classes to conduct opinion 
surveys or to test their games. The tfeacher can help, if 
needed, by talking with other teachers. If the children's 
tasks require them to design and construct Items, the teach- 
er should make sure that they have access to a Design Lab. 
Any collection of tools and materials kept in a central loca- 



tlon (in part of the classroom, on a port^le cart, or in a 
separate rdom)^ can be called a Design Lab. A more detailed 
account of the Design Lab may be found In the USMES Guide. 

Valuable as it;' Is, a Design Lab is not necessary to 
begin work on the Using Free Time ^challenge. To carry out 
construction activities in schools without Design Labs, stu- 
dents may scrounge or borrow tools and supplies from par- 
ents, local businesses, or other members of the community. 

One^ sixth-^rade class did not- need to use the 
school's Design Lab in setting up a muBic center 
where students could go to study or Mslfen to 
music. The class surveyed the schooJjfo deter- 
mine music preferences, secured and taped the songs, 
set up the center in an available seminar room, and' 
arranged a suitable schedule for use of the center. 

I 

The extent to which any Design Lab is used varies with 
different classes because the' children themselves determine 
the direction of the investigations. ^ 

Students usually continue to work on the Using Free Time 
challenge until they have taade progress in finding and Imple 
menting some solution to the challenge, such as effectively 
reducing the number of bored and restless children during 
recess time because of an art center where children may ^go 
to work on projects. They may then conduct a survey to de- 
termine whether their solution; has solved the problem br 
whether making ^changes would result in further improvement. 
After evaluating the survey, the students may Implement sug- 
gestions for Improvement. . 

ClasAes_wj)rklng_oii^the Using-J!ree Tlme-challenge often de 
cide to continue by organizing further activities for free 
time* For example, after setting up an art or music center 
that can accommodate intermediate grades,, the class may work 
on providing some sort of free tim^' activities for the pri- 
mary grades. A change in the season and temperature may 
result in the class's organizing different types of outdoor 
activities. / 



One sixth-grade's winter outdoor program was so sue-- 

cess ful- that a spring program was instituted* Dur- 
# 

on 



JLng the winter jactivities , all the supervising 
teachers reported good behavjior. Based on survey 
results, the class organized two sdftball leagues, 
and teachers were also invited to participate. 

I 

I 

Children in primary grades enjoy working on the Using 
Free Time challenge just as much as older children. Al- 
though their investigations may not be as detailed or sophis 
ticated as those of oj^der children, primary children can 
collect data by conducting surveys or measuring, interpret 
data by constructing bar graphs, and take effective action 
to meet their ^jj^llenge, 

Whfen children are forced to stay inside for a long time ♦ 
because of bad weather, it is not long before they become 
bored. The problem of what to do during indoor recess or ' 
lunchtime is a problem that has no age limits • One second- 
grade class became angry because the lunch aides would 'not 
let them talk during lunch;"* they then were challenged by the 
classroom teacher to design games' to use during lunch • 

Once the children ar^ involved with the challenge, the 
primary teacher may find that several short sessions every * 
day are preferable to two or three, extended periods each 
week, tn this way, the children will not lose interest -be- 
cause' of long periods of time between sessions. 

Once a primary class has decided to work on a particular 
solution to using their free time, the class might discuss 
vari6us aspects that need to be investigated and list them , 
on the board. It may be better for the whole class to work, 
in the beginning, on one aspect at a time. 

For example, if a class has decided to set up an art gen^ 
ter in their room for use during free time, they may list 
the following aspects to be Investigated J 

1'. Find best location in room for art center 

2, Obtain, needed materials 

3, Arrange fum£ture knd storage containers 

4, Set up rules and schedule for use of center 

♦ * 
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As the children become more able to follow through on 
their proposed plans, the teacher might encourage the class 
» to divide the various aspects of the problem among small 
groups. The small groups would then present their findings 
to the class for discussion. ThiS' sharing experience not 
only provides for the opportunity to practice oral skills 
but also allows the children to exchange ideas. 

Primary children Are able to work independently in groups 
much of ^ the time, 'but the teacher should be aware of groups 
that may be having difficulty in developing a concrete plan 
of action, or whC|se work has become stalled because of un- 
foreseen problems. Many times a short discussion with the 
group having difficulty will. resolve the problem. 

While many primary children do not possess fine motor 
coordination, they can, with planning and care, design and 
construct attractive games, art projects, or needed furni- 
ture for a center. When designing and constructing games, 
primary children often make a first dtaft on scra{5 paper 
before constructing a final version. This provides an oppor- 
tunity f o^ them to make corrections in spelling and layout 
and also ^provides the whole class with an opportunity to 
make suggestions for improvement. 

The child)?en may need assistance in obtaining information 
(such as prices) on the materials they need and in purchasr 
ing them. Although many primary children are capable of 
calling various stores, the teacher can help by making sure 
the children think about what they will say before they 
actually usef' the .telephone. Sometimes it is helpful for a 
child to-wriite down what he or she plans to say before call- 
ing. If the) children need to purchase materials, the teacher 
can help by providing supervision during a shopping trip. 

In 'the course of working on Using Free Time, the children 
will gain many important language#arts, skills as they pre- 
pare group reports for class discussions, write rules for 7 

^games-they^havedeslgned^write-let-ters-to-par^nts-when^— 

scrounging for materials for an art or music center, design 
surveys, and make poster^ and signs. One third-grade class 
spent considerable time writing clear game rules. The rules 
were rewritten several times before their classmates clearly 
understood them. Later, the class prepared a gamfe book which 
included pictures ,of the various games they had made and the 
game rules* -^T 

Using Free Time also provides many opportunities foT chil- 
dren to learn ^nd practice counting and computational slcills. 
In one primary class, children counted and recorded how many 
children in other classes preferred certain types of games 
from the Responses on ah opinion survey. 
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The children often see the need to survey their class or 
other classes to find out what activities they do presently 
during their free time or to determine what their favorite 
games are. , The children decide what information they want 
and design a simple survey. If they want to survey other 
classes, they try out the survey first in their own diss. 
\^en conducting an oraJL survey, the children often prepare 
an outline of what t^ey are going to say. One third-grade 
class surveyed cither classes to determine favorite games. 
Based on their survey data and thfe number of game requests, 
the class became involved in making games for these various 
classes. 

Tallying and graphing are easily introduced to primary 
children as they see the need to organize and make pictures 
of their information. Bar graphs may be made in a yarriety 
of ways by primary children to enable them to make a "clear 
connection between the data and the picture. Children may 
use a colored square of paper or a wooden block to represent 
veach child and paste or stack them in columns representing 
different preferences for games. The tallest column will 
then show the most preferred type of game! Many times pri- 
mary children do not realize clearly that one type of game 
is strongly preferred ^er another until they can see such 
a visual representation of the numbers. 

Classroom ^experience has shown that small children are 
able to understand simple graphs and make" decisions about 
the fairness of games or the use of games or centers based 
on these graphs. When primary children make* board games 
requiring the use of dj.ce^ th^y often construct dice. In 
^^one ^irimary class, t4le chiVr^n decided whether their 
'} various-shaped dicejwere fair or not by recording resillts 
^'of the trials on a ^r graph* 

If the children wan,t to find a "typical" number, such as 
the average tlhie spent on a game, they can use' the median 
instead.. The median can be found by countinig and is, in 
many, cases, a better number to use. If there is a need to ^ 
calculate and ^compare ratios or percentage^, such as the 
percentage of children in different grades *who prefer one 
game Qver another, - then the children can make a slope dia- 
g ^^fl^T^ * — IPiiR al lo ws c hlldr an-to-make a vi su al co m parioo n-of — 
percentages. 

Often, primary children se^e the need for some^sort of a 
unit of- measurement when they realize that visual approxi- 
mations or measurements using different units are difficult 
to compare. Children in one third-grade class recognized 
the importance of measurement in relation to game fairness. 



For example, in one bean-bag type game, to assure that every 
tosser stood the same distance from the box, a six-foot dis- 
tance was measur^ad and a line marked. Any player who crossed 
the' litie was automatically disqualified. 

Past experience in many schools has shown that primary 
children are able to work in the Design Lab and can use the 
power tools with some adult assistance. In one third-grade 
class the* children spent considerable time in the De&ign Lab 
constructing their games, frequently using the saber saw to 
cut Tri-Wali pieces or wooden dowels. Primary children work- 
ing on other USMES challenges have designed and built;^ tables, 
boxes, and plaques from Tri-Wall and lumber. ' 
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The following flow charts 'present some 'of the student 
activities-discussions, observations, calculations, con- 
structiot^s— that may occur during work on the Using Free 
Time challenge. Because each* class Will choose its own 
approach to the challenge,^ the sequences of events given 
here represent only a' few of.the many possible variations. 
Furthermore, no one class is expected tjo undertake all the 
activities listed; a class usually works on just one of the 
aspects represented by the several charts. 

The flow chart is not a lesson plan and should not be 
used ks one* Instead, it i|llustrates how comprehensive in- 
vestigations evolve from the students* discussion of a Using 
Free Time problem. ' # 



Challenge: Find things to do during your 



(educational, useful, fun). 



(recess time, lunchtime) that would be 



Optional 

Preliminary 

Activities: 



Need for sowetMng to 
do during free time. 



Another USME^ Unit: 



m School Rules ♦ * 

• Classroom Management 

0 Play Area Design and Use 



Possible 
Student 
Activities : 



Class Discussion ; What do you do when you have s^ free time (e.g., during 
recess time,. lunchtime) ? What do other students do during their free time? 
How can we improve existing activities? What would you like to do during your 
free time? What would others like to do? How can we find out? 



Data Collection : Surveying 
class and/or school to^ deter- 
mine when free time occurs, 
what students do or would . « 
like to do during their free 
time. 



I 



Data Collection 



classes to 
dents use their 
Tallying results 
tlon. 



how Wtu- 



Obs^ 

determine how 
free tlme^ 
of observa- 



I 



Interviewing principal and/ 
or other? to determine pos~' 
sible activities, use of 
various areas, and school 
rules • 



\ 



Data Representation ; Displaying data on charts, bar graphs, 



line charts, and slope diagrams. 



Class Discussion ; ' Groups report on opinion survey, observations, and 
interviews. Identification of types of activities that most children 
engage in or would prefer to engage in during available free time. 



I 



Designing and constructing games 
for indoor and/or outdoor use. 
Designing dice, spinners, or 
other devices for a fair game. 
See Flow Chart A. 



I 



,Organizitig an Art, music, or 
game center, audio-visual 
program, or outdoor recreation 
program. See piow Chart B. 
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FLOW CHART A 



Designing and Constructing Gaines 



Class Discussion; What kinds of games do most students like? Should we make outdoor games, in- 



door active games, or board games? Can we adapt outdoor games for indoor use? What features do 
students like in a game? Should we make games ^ just for our class or for others, too? 



Data Collection : Surveying class or school to determine preferences for games 
and desirable game features. ^ ' 



D^ta Repres^tation t Displaying survey data on bar graphs, line charts, slope 

diagrams, ^ ^ ' ^ ;^ 

I 



,Glasa.Discu8slotU > ,^ ^alysis of. .survey data,, discussion of ^ames and game features preferred by 



cl^^9 p^r scljool.... Cqnsid'^r^tion'pf JEactQtsl involve in maki^ng games (e.g., space, noise limita- 
;'ti6ns),4 ^ JListing^lmpprtant xo.m^^ of ^games.ie^^g^, rules, equipment, number of players, fair- 
ness) ,^;;4^^,MP.^ %)rm><i^ . ^r-v - \ I : : " . \\ ; / * , 



fteaignipg ^hd coa^t^rifcting 



ERIC 



V 4 0 



Designing and constructing outdoor 
_^amg$j.,. Determining place and time 
fpr-piayJLng outdoor games. 





ppiyh^dr,d^^;,an4 o^the^/^ixfi^i^ f?^t, jfalrness , , 
In drdex/to/maStfe. a dsiix h,baxii }s^ 
±ag fe^iii'^/fiina fit^diiig:i5iediat{S^y ;/ f 



batd! V> ' rte^tiftg. . jlsitances j t^imes, and 



Dat^ Rfelfi^^B^K^^atlbn^ , . 'M^^W$i^!^:f^A^t / . i ^ gttvfa^^y^^ gyft^f 
stilus oil t^]ir:gra^^ j/: ;>v.::: 



' ' itoprf^^ test r^^ults 



eq]^ljtijt$tit 1^ l^citf^'xti^ outdgor games 

'fi^' ^^Irji^^g^d^'^^^.i^" :f<>r. xao^i ' players . 



©.etie^^nix^ '^^M/f^ 



' survey, trj?, Si^tl^■:^t^&,,'^hi^t^ Indies ■: 's:ve;,)3^^ 



. I, t . ii . ' n/ iii . ■ "" ■ ■"Vr/ tRevi^tag ana iitip4o'v»inent of ."gained ii' ',' ; - /•.';.■"'.■, '., 
''^V.;>;/'. ..^.:^:?,'.-: i:^^f}Jt.r;::,;;.y--ri.- 'i-M'^lhhf^f Sjf-i'^f/M-.-' i ' 




Class Discussion ; Groups report. Evaluation and analysis of data. Discussion of games 



preferred by class or school. Evaluation and ctltlcl^ of game^k designed and constructed, 
materials used or needed, Dlscuslslon of wKether to make games or game book to give or sell 
to others • 



Interviewing other teachers and 
classes to determine game needs ^ 
Making games for other classes. 



I 



Constructing prototype games or game 
book for possible sale to others. 



Teaching other classes new games, 



Data Collection ; Surveying other 
classes and teacherS to determine 
most popular new games. 



Data Collection ; Surveying others to 



determine demand for games, price others 
are willing to pay. 



Data Representation ; Displaying survey data on bar graphs, line charts. 



slope diagrams; 



I 



I 



1 Class Discussion ; Analysis of data. Determination of whether to sell games or game book. 
Discussion of other possible free time activities. 



Optional 
Fol low-Up 
Activities : 



Continue producing 
games for others. 



Manufacturing and 
advertising games 
or game book for 
sale to others. 



Setting up center^ 
or program for 
games, art, music, 
outdoor recreation, 
or audiovisual 
activities. 



Supplying services to 
others in the schgol: 
tutoring, helping 
teachers^ working in 
library. I 



Further invest^igation , 
construction of fair 
games. q Marketing and 
sale of fair g&mes. 



Other VSHES Vnits: 



Advertising 

Manufacturing 

Play Area Design and Use 

School Supplies 

Ways to Learn/Teach 
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FLOW CHART B 

Organizing a Center or Program 
for Free Time Activities 



Class Discussion ; How c^n we use an art, music, or game center or an audiovisual or 
recreational program? What other students will use it? What kind of activities, equip- 
ment, materials should be provided? How can we find out? 



Data Collection 



or class 
center or 
materials 



Surveying school 
determine demand for 
ogram, activities and 
referred by others. 



Data Collection : Observing existing 
centers or programs. Recording activi- 
ties, materials available, number of 
people using center or program, times- 
availdbli for use. 



Data Representation ; Display- 
ing opinion survey data on bar 
graphs, line charts, slope 
diagrams* 



Data Representation : Making 
bar graphs of data collected, 
layout diagrams of, centers. 



Class Discussion : Analysis of data; graphs and charts displayed. Discussion of number 
of people who would use center or program, activities and materials preferred. Comparison 
of survey results with activities, materials in" existing centers or programs. Discussion 
of possible locations for cen};er or program, equipment and materials needed, times when 
center should be available, rules and supervision of center or program. Groups formed. 



I 



Investigating possible 
times and locations for 
center or program. Ob- 
taining necessary per- 
misgion. 



ERLC 



Presentation of 
proposed plans to 
principal, PTO, 
or Student Council. 



I 



Determining equipment and 
materials needed, investi- 
gating-^uipment and ma- 
terials available. 



Data Collection: 



Investi- 



gating types, costs of 
equipment and materials 
that must be purchased. 



Establishing possible 
rules and regulations 
for center pr program. 
Determination of who 
should run tenter or 
program. Obtaining 
necessary adult help 
or supervision. 



Data Representation : Making 
charts and graphs comparing 
different aspects of equip- 
ment and materials. 
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Class Discussion ; Groups report. Determination of location for center, or program, possible 
layouts, equipment, and materials listed. Discussion of number of people who wish to use 
center or program vs. space, time, and equipment limitations. Discussion of responsibilities, 
rules for running center or program, supervision needed. Groups formed/ 



Preparing location. Investi- 
gating security aspects. De- 
termining layout, number of 
people who can use center or 
)rogram. 




I 



Obtaining, preparing, or 
constructing materials and 
equipment needed. Obtain-' 
ing funds** 



Determining rules, schedule. 
Posting Information for others. 
Running orientation or train- 
ing sessions if necessary. 



Trial of art, music, or game center, audiovisual program, or 
outdoot recreation program. 



Class Discussion ; Informal evaluation of center or program and possible problems. Discus- 
sion of what groups of children are using (or misusing) center or program; what types of 
materials or equipment are used, not used, needed; what itiiprovements in rules or scheduling 
could be made. Discussion of how to evaluate center or program more formally. 



Data Collection ; Surveying school 
to determine usage of center or 
program, preferences for activities, 
times, and materials needed. 



Data Collection .*- Mbnitoring center/ ^ 
or program. Keeping records on student 
usage of center or program, activities 
preferred and requested, materials used, 
time spent. . ? ' 



Data Representation ? fiisplaying survey data, observation 
data on bar graphs anq line charts . / 



I 



^ .Class Discussion ;, Determination of needed changes. Discussion of other possible free 



time activities. 



Opt;ional ' . 

Follow-Vp 

Activities: 



Design^ an^ construc- 
tion of 'gra/rtes for use 
during' free\ time . 







Supplying services 
to others' in the 
school : tutoring, 
helping teachers, 
working in library 



Other USMES Units: 
• Advertising 



Classroom Design- * 
Consumer -Research . . 
School^ Rule^ 
Play Are,a Design and Use 
Classroom Management 
Protecting Property 
Mass Communications 



A C0MP0SITE.LOG* 



r 



This hypothetical account of an 
interwediate-l^vel class describes 
many of the activities and discus- 

* sion^jpentioned in the flow charts* 
The G^gposite log shdWs only one 

%f thb many progressions of events 
that'iijaight develop a/s a class in- 

" vestr^ies^ the Vsing Free Time 
challenge. Documented events from 
actual classes -^e italicized and 
set 4i?art from the text. 
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As inclement weather arrives, the children find they are 
spending more and more recesses Indoors* One day, after 
two weeks of Indoor recess, the children begin to complain » 
about how bored they are because there Is nothing to do In 
the room. Several cI^^IWren are reprimanded for throwing 
paper wads and running around the room. The teacher decides * 
to gather the class together to talk about the problem. The 
children have many complaints. 

**'There aren't any fun games to play." 

"The classroom games are ail mls^^lng ^eces." 

"We can*t leave the room tb visit friends in other 
classes." • . 

"We're tired of just sitting arouhd." 
The teacher asks the children if they* are interested in 
finding other things to do during recess 4^The response is 
a unanltaous "yes!" 



When, a special education class (grades 1-3) in . 
Boulder, Colorado, returned from recess hot, un- 
happy f and complainiAg of not enough to do at re- 
cess, and of too many people trying to play the 
same game, the teacher challenged them to find 
' things to do during free time at re/dess that would 
bejun* After voting on several possibilities, the 
class decided to make games to play outside. (From 
log by Peggy DalPorto.) 

One sixth-grade class in Le^ngton, Massachusetts, 
w^s quite upset to learn- thSt the school gym was 
unavail^le during lunch and indoor recess times* 
After lengthy discussions , the class decided to 
investigate the ^total aspect nyf recess, both in- 
door and outdoor. (SejB log^by Robert^ Farias.) 

The class Is quick to offer possible alternative recess 
activities. One child records thes^ ideas on the board: 

1. Play basketball, volleyball, and other games 
in the gym. * / ' 



*Wrltten by USMES staff. g | 



2* Flnlsti incomplete work 



3. Read a book t 
Play games 

Work on crafts, such ^s niake things xising 
clay, string, papler-mdche, woodworking, 
etc. 

The class consldeifs each suggestion. Everyone Is enthusi- 
astic about using the gym although several children wonder 
whether other classes would also want to use It. They ques- 
tion how they can possibly arrange the gym schedule so that 
everyone will have a chance. The class decides to appoint 
a few children to find out from the gym teacher what the gym 
schedule Is. 

The second and third suggestions of finishing Incomplete 
work and reading a book do not receive much enthusiasm. One 
child remarks that jsome children already do these, but for 
most of the class this is not "recess-tyjpe" fun! 

- The classs^ext discusses why the children presently do 
not enjoy playing the games in the room. Most of the class 
agree that they are tired 'of them. Other children complain 
about missing parts. They agree, however, that they can 
design and makeitheir own games or make replacement parts. 

Many childretf^re enthusiastic about the last suggestion 
of working on crafts projects. One child mentions, .several 
craft items that he made last summer in camp. After several 
children have described things they have made, one boy breaks 
- in and asks where they can make these things. The class is 
silent as they look around the room and see that not more 
than three children can use the one large table in the cor- 
ner. They realize that if this idea is accepted, they will 
haye to seek another roon^ in which to mak^Their projects. 

Following the above discussion, the class agrees t^at a 
fair way to choose which free time activity to work for is 
to vote. A hand vote reveals a tie between games and crafts 
projects. Because the class is evenly divided between the 
two, the children agx€(f^to work on both* The class di- 
vides into two interest groups: a games group and a crafts 
group* 

A fourth-grade class in Austin s: Texas, could not' 
decide whether to make card games, other games /or 
books for use during free time. To solve this prob- 
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iem, each child rated his/her first, second, and 
third choices using points from three (first choice) 
to one (third choice): When the points for each 
activity were totaled, the children noticed tf^at the 
• totals for games and books were very close mid de- 
cided to form two groups, one to work on games and 
one for books, (From log by Laura Rodriguez.) 

The children interested in games immediately agree to 
check first about the ^ste of the gym,* They go to the gym 
and since the gym teacher is busy, are ^directed to the gym 
schedule posted on the teacher's off;lce door. The children 
quickly note that the sixth graders have gym class during 
^ the third/fourth-grade recess period.^ The -group returns to 
the room disappointed. 

The group then makes a list' of all the.jgames they enjoy 
playing. After five g^mes are listed, one boy complains 
tfiat. they are all board games. Other boys also voice their 
complaints, saying they sit all morning and want to move 
about at recess time. The other group members soon agree. 
However, as they look around the room, they wonder how they 
can possibly play a game like baqeball of basketball. One 
girl suggests that they can move all the desks and chairs 
into the hallway. Someone else vetoes this idea stating 
they will spend half their recess time moving furniture! 
One boy suggests simply pushing everything against one wall. 
The group agrees this is a good solution, 

A second list of favorite outdoor games is made. The 
children feel they can adapt many of the outdoor games for 
indoor use. Their list appears as follows: 

hock,£y 
basketball 
football 

relay type games 
horseshoes 

The children-»agree-that some^f the listed games cannot 
be played and decide to adapt onager two games first and 
then, if thes6 are successful, to adapt others. Before talk- 
ing a ^fand vote, the group agrees on several criteria for a 
good Indoor game: * ^ ' * 

!• can be# played within the confined of the • 
classroom 

2. can be altered to allow for variation 
*3. can be'' played by almost- everyone iii the room 
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Seveyal chlldteri wonder whether it is fair to vote without 
the. ^est of the. class. After all, some children In the 
(f>'th<ei half of the class may wish to play games as well as 
work on crafts projects • The other ^roup member.s agree to 
wait until the next class discussion time to vote. 

At the next class meeting the games group, shows their 
list of games th^t can be adapted for indoor use* Four more 
games are added to the lis.t: , ba^ball, dodge *em, darts, 
and Twister. A hand vote is takdi^j each child is allowed to 
vote for two games. The class voJSbs appear as follows: 

hockey , 5* baseball 5 

basketball , .v 11 dodge, 'em . 4 

' football 3 darts 5, 

relay type, games 10 Twister J 9^ ' 

horseshoes 8 •."^ ^ 



.One fifth-grade class in Athens^ Georgia, designed 
active indoor games to play when the weather pro- 
hibited them from going outdc^rs. A survey was de- 
signed to deter/nine the favorite outdoor games. The 
survey consisted ^ of tw,enti)-three games, that the chil-^ 
dren named. Each child, rated each game using points 
ranging^from one f'l^h^te it^ I don't ^ know' how to ' 
play it>?J . tp five: (»X:iove it..?; . fSee log by • 
Marion Perkins J ' <^ *' . . 



The game6**group begins with, the, game of basketball, "they 
agree that they^ nee^ to .fiin^. substitutes ff or .t^Hfe, regular / 
ball and .basket V *'*Severdl' kinds of saft' bdlls/.are recom- ' 
mended which* inc^jfde tennis tall, 'a ping- pong baj/'i, and a , 
styrofoam ball. ^Most of thte boys are. ^g^lhst the ping pong 
balls because they are too stu^iK .Tlje'^tyrpfbam ba^ll'^ls 
questioned becauJie-no one ..in phe grqjip own6 p6e. 'Oyxe bo^ / 
asks the group to seriously consldet tennis "ballr because ,^ 
his dad has about twenty old .teniiis.bii^ls he is- ''going *'tp 
throw out. The'. group agrees' arid tei^ *hlm $0^ briiig*.thjei& ail 
to class. Other group mettbj^rt aay'*tney^*\tot> will brip'g some 
in* without much hesitation*,* the group' ' agreeff jto. tilSe.tJtie 
two classroom; trash 'caps*': / *. ^ \ , "'^ ^' . ' 

The next thing the grofipfconsiders/tB. thfe .^antp^^ 
available to play once the furniture *^i8 moved to one^ide/ *^ 
q£ the room, two group members ask the teacher if tifiey. may 
push all the furniture against the wa'^Ii *' The'' teacher con-.;''" 
sents, but only during recess.time. , ^he Asks hqw muqh time 



it would. take to move' the desks and/Kow .fauch splice wouli be 
left for the games • Th^ chiidr^n e!xpialnr;.that .this is what 
,tihey want to determine.-during the trial run. 

The group spends. one^|:ecess indoors pushi'tig the : furniture 
and timing how long^jit t^kes. They l^arn thaX it 'takes, a 1- * 
most ten minutes tp^pust^ ^He desks and chairs neatly against 
the wall. They'vagre6 that i:en minutes.' is; too '.long. - Qne 
child suggests charing only halE the fOGto, '.which would in- 
volve pushing hil.f. the number, of .'desks kiii ch^rjsis The 
group ,agree^^; that? t^.is .ijiea ;^s morfe feasible, /riiey quickiy 
retufn^the-^sks. and dh'^irs ;^o their original ^j3?^t±on'-and 
try thlfi second iiea. They note thaf it ^itikes only about 
flye mitutes^/*to move thcij' thirteen detfjcs and cha.irs. Two 
chlldr^^' measure the ava'ilable' playing roonl'atid find that 
it 'is trjjae meters four'meterp. • .V / . 

The igroup then returns .to th^ problem/of adapting the. 
..basketball game. Several boys pqlnt out<that there is def- 
*initely not enough 'room to .'tun between tih^ two baskets. . 
. This disdpvery "puts the group in' a turmoil hecause no one 
knows ^howj.fo adap?t thi^^game."^ After much thought^ they fi- 
•nally agree, that 'the game rea^y cannot be played as^uch.. 

One girl^ pullfr;put the ortginaJr list of games with the 
class voteff^ Su'dd^jnly,' She suggfest^-^iaiinlngTio^^^ the 
'^basketball And the relay .type game'a. Why not have teams 
^ coqjpeting for^ numbed of bkskets?'. The group likes this idea 
, and*j begins figuring- out a way to play the game. 

The childre^i decide that a'good way ta'determine how to 
.•play, thjj game/and . to./determine thu4WtB!ts 'is to actually play 
rthe;game.. \Pushing aside sonie of the cA^ssroom desks, the 
,^.two was teb^kejts; are. placed 60 cm from one wall. A line is 
•yrawn, approximately 2 m away from the baskets. Three boys 
Vmd lihre^e girls.- each toss the teiSiis balls ten times and 
fcake* eveiy 'basket. The line is rubbed off and drawn 50 cm 
^0.5 m) farther away from^ the baskets. The children toss 
^ainv This tike'one boy misses one basket. The group de- 
cides, t^at the bes^ distance between the baskets and the 
tossing line is such that the tossers miss half the baskets. 
.^Thlfe three girls form one. team and the three boys form a 
Siacond 'one.' TWo children act as recorders tallying the num- 
ber of .'missed baskets. Before they begin they measure the 
distance between the baskets and the line. Each time the 
tossers finish^ the .line is rubbed offhand a new one is 
drawn 50 .cm farther back. This procedure continues until 
the tossers miss most of the baskets. .The recorders' tallies 
appear in Figure 'B5~l. The group looks at the data and 
quickly f i'gures the median number of baskets missed for each 



dlstanc^.; They find that the median nxmber missed for 3.5 m 
Is 5 baskets • Everyone agrees that a 3.5 m Is \a good dis- 
tance • ' 
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Further game revisions are made after one boy comments 
that It really Is not very exciting just to toss ballfi. One 
girl suggests timing the number of baskets each team can 
make within a certain number of minutes • Another girl com- 
ments that it takes her a long time to retrieve the ten 
balls after Jenny throws them. The group decides that the 
tosser must collect 'liis/her own balls and return them to the 
next tosser. Other students say that tennis balls bounce 

\ ^ ; ' too much atld; that styrofoam balls should be used. Jhe chil- 

dren agree to scrbunge for styrofoam balls and a stopwatch. 

I The- next day, the same two experimental teams play the 

V game with the recorders agreeing on a titne length of one 

minute. The contest begins as, soon as one recorder says, 
"Go^." A third child watches the stopwatch. Suddenly, some- 

I : i ^ * one says that Mary stepped over the line.' The contest is 

stopped and a big argument ensues. After much heated debate, 
the children agree that the timer should also watch the line 
to make sure no one steps on it. There are strong feellngd 
among the group members that if someone actually does step 
on the line, the team, riot the individual should take a 
penalty. The children decide a fair penalty is subtracting 
* ' r f^^^ baskets*- from the team*s total score. 

• ' ' '■ ^'3 
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The game is played several times before they must stop 
for the day. Two students agree to write down the game 
rules, which are shown in Figure 

During the next recess time, the whole class plays relay 
basketball. , Teams are picked by drawing names from a hat. 
' Two recorders are picked as well as a timer. The children 
greatly enjoy the game and are disappointed when time runs 
out. 

The fifth graders in Athens adapted the game of base- 
ball for indoor use. Rather than using a ball and 
bat, a balloon and one's head were used. After the 
game was played several times, however, several class- 
mates complained that' it was difficult to hit the - 
balloon with one's head* The game rule was modified 
so that the players could use their hands. (See log 
by Marion Perkins,) 



A thlrd-gride class in l^ansing, Michigan, developed 
several active games for indoor use, among them a 
bean bag toss called ^500*" and a game called "Trea- 
sure Hunt." After all the children in the class had 
played the qames, the rules were revised, and the 
games were tested again. (See log by Sandy Szedlak.) 



During the next few weeks, the games group thinks of ways 
to vary the relay basketball game. Each time a variation is 
devised, the group tests the idea. If they enjoy it, the 
idea is included on the list. After two weeks their list 
appears as in Figure B5-3. 

The fourteen children who are interested in crafts begin 
by discussing where to find enough room to work. One dhild 
suggests the storeroom on the first floor. The teachers' 
seminar room, the music room, and the Design Idb are also 
suggested. When they have exhausted all the possibilities, 
they consider the advantages and disadvantages of each lo- 
cality. The storeroom is eliminated because one child re- 
members it to be "full to the brim." Where would all that 
stuff be put? Many arc against the music room because of 
all the valuable- equipment it contains. Children would have 
to be very careful and that is not the purpose^ of the crafts 
room. In the end, the group agrees that the seminar room 
and the Design Lab are the two best candidates. 
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A sixth^grade class in Boulder, Colorado, set up 
a music center in a seminar room after first inves^ 
tigating the possible use of the school library. 
Although the seminar room was available for only 
two hours, three days a week, it was favored over 
the library because there were no stipulations. 
If thm center had been located in the library, the 
children would have had to follow the library rules. ' 
(See log by Elizabeth GilpatrickJ 

Two group members are plckeH to seek permission from the 
principal to use ei'ther the seminar room or the Design Lab. 
They write up an outline (shown in Figure B5~4) of what they 
are going to say to him. 

Before they go, however, they agree that they should look 
at each room. Looking first at the seminar room, they 
quickly agree that it is "perfect," with three large tables, 
lots of bookshelves, and a very comfortable carpet on the 
floor. Two children wOnder whether it is too nice. Next, 
they go downstairs- to look at the Design Lab . As the man- 
ager is there, they explain their proposed plans. The man- 
ager feels their plans are good and points out possible work 
areas. The children become quite excited when they see two 
large work tables and a long counter in one corner of the 
lab. They immediately agree that the Design Lab seems more 
practical and feasible than the seminar room. However, they 
decide to ask the principal about both rooms." 

The following week the two children report to the group 
that the principal is agreeable to their proposed crafts 
center. However, because it is the only room available for 
guests, emergency meetings, etc, he prefers that they not 
use the seminar room. Besides wondering whether children 
in other classes should be allowed to Mse the room and ma- 
terials because they, too, have a similar recess problem, 
he reminds the children that they need to arrange for adult 
supervision. 

The children consider the possibility of allowing other 
classes to use the center. One child points out that tlie 
available lab dpace can accommodate only so many children. 
No one knows the total number of students in the school, but 
ail know the number of third/fourth-grade classes in the 
school. Getting paper and pencil, two children calculate 
an estimate of the number of third- and fourth-grade chil- 
dren in the school. Estimating ^that there are about 28 
students in each of the four classes, the children total up 
four twenty-eights and decide that there are about 112 third- 

S3 , 
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and fourth-grade students. Seeing this, the group defi- 
nitely rules out allowing the entire school to use the cen- 
ter. Even with the four third- and fourth-grade classes 
the group wonders how they can possibl/Ni&coinmodate this 
many in the center each day, .\ 

The-^children then consider dropping two c:ia4se^^, allow- 
ing only one other third- or fourth-grade class t^^ share 
the center. However, they soon realize they Will? get into 
a lot of trouble with friends in the two classes ^that are 
left out. They also consider allowing just their class to 
use the center. One boy reminds the group that in their 
room alone only fourteen of them are interested %n the cen- 
ter. It is agreed, then, that more than likely, this situ- 
ation will be similar in the other classes* In addition, 
one g^-rl points out that not everyone has to work in the 
center at the same time. A schedule can be made and the 
various classes may be assigned a day. The group likes th^ 
schedule idea and is quite relieved that the problem is 
resolved, ' , 



The Boulder class decided to pick children at ran-- 
y dom from the various grade levels to use the music 
qenter. The children found out from the school 
office the proportions of boys to girls and of up- 
per to lower elementary children in the ^chool. 
This was done to insure a representative sample of 
the whole sch ool . As it turned out, the ratio of 
boys to girljf was almost one to one. Therefore, phe 
group agreea that one hoy and on^ girl from -each 
class would be a representative sample ^ The sajnple 
group was picked by randomly pointing a finger to a 
name on a class list, (See log by Elizabeth Gil- 
Patricks) 

The next time the cente? group meets, a quick review is 
made of what h»s^been done. Having obtained permission for 
use of the Design Lab, the children decide they have two 
main tasks to do in order to set up the center. Xhey de-'^ 
cide to divide into two' groups, A brief outline 'is made of 
what each group ^is to do: " 

• • • 

1, One group needs to find out i^hat supplies 
are already in the lab that may be used^ in 
the center. The group will need to ask the 

/ 



manager because only he knows what the 
.lab demands 'are for various materials, * 
^ Then a list should be drawn up, P / , 

7 \ .' ' A 

2, The other group i\eeds to find out what '^^ 
other children want in the center, for ex- 
^ * ample, what kind of projects they want- to 

work on or materials 'they want to .work ylth: 
. ^ 'An opinion survey should be' made and handed 
out to the other three classes as well as 
■ " ' their own, * \ . 

Before disbanding, the, children agree 'to meet as a total 
group at the end of each day in order to assess progress,. 

The survey group discusses how to design the opinion surr 
vey. One girl recommends that the first question on the - 
survey should be "Do you want to u$e.t:he crafts center?" 
\PEchildren do not want to use the' center, they do not need 
tehllll out the rest of the survey. The groilp agrees this 
is a gopd idea* They procee4>^o list various survey de- 
signs: 

1, Have each person answering the survey write . 
down all the things he/she would like to 
make* 

2, ^ ^ve each person answering the survey write 

«}own the one or^ two projects he/she would 
■like to .dq^, 

3, Have "each person answ€^ring the purvey check 
* which projects or materials he/she vould 

like to work with,. 

Each design suggestion is thoroughly discussed. With the 
first two designs the children are worried about the possi*^ 
bilities of children listing projects for which they will 
not be able to .provide materials. The last design is ac- 
.cepted,*but the group members are divid(?d on whether proj- 
ects or materials should be listed. The children favoring 
projects reason 'that if children' see the projects listed, 
they can pick the one they need or w^n^t for a particular . 
reason.' In other words, the projects dictate what materi- 
als to keep on hand \n the center^. They point out that 
with only a list of -lifliaterials^ children may check off cer- 
tain materials and then not know what to make. *The children 

' On ' ' ' 
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who favor listing materials argue that they cannot possibly, 
think of ^all th^ kinds of possible projects others will 
want to make. "What if a child wants to make something not 
on^lje list?" one member asks. 

Aft&Bi^onsiderable debate, the group finally agrees to 
list projerts but to leave one space for those who want to 
make a project not on the list. These children will be 
required to write a brief list of materials required. If 

^ th6 list is reasonable, the materials will be obtained. 

In writing the survey, the group uses some of the proj- 
ects mentioned in the initial class discussionl They spend 
a week plannirrg atid writing. Two children make appoint- 
ments with the other three classes. The final survey is 

. put on a ditto mas'ter (see Figure B5-5) and run off by the 
school secretary. 

. During* the following week the group administers the sur- 
vey in pairs. The children carefully explain to those who 
are nqt interested in the center that they do not have to 
^complete the second survey paft% The survey is also ad- 
ministered to their own group members. 

When all the surveys have been, com^fleted, the group 
sorts the surveys from each class into two piles, those who 
are not interested in the center and those who are. One 
child tallies the number in elfth pile on paper. The re- 
sults are shown in Figure B5-6. ^ ^ 

^The children next tally t^ie project^ and obtain totals 
as sho>m in Figure B5-7t The group is surprised and a 
little relieved that no one bothered to add his o;^ project. 
Because a class discussion is scheduled for the following 
day, the group ^ecid'es to make bar graphs of the data as 
they' have done in the past. One bar graph of the data is 
shown in Figure B5-8. ^ 



In order to determine what music to 
miisic center f the Bpulder class as* 
to suggest songs or XGCords they li^ 
,tion box was prepared , for each 
all the suggestions had been c 
categorized the music as best 
tallied the frequencies with; 
occurred. Music was then sele 
survey results. (See log by E 



in the 
each class 
c?. A sugges- 
,level • When 
ected, the class 
the^ could and 
ich various titles 
based on the 
th Gilpatrick*) 



As the survey group works on the i 
group goes to the Design Lab to assess the\ 



the 



iventory 
ials avail-^ 



Class 


A/tt«ber' jrf children 




tniss 1F^. 


111 

(g) 

til • 


*r ® 

Mm ® 
III 

(li) 


^ F^^re B5-6 




UJ ho uMnt {b 


pa»n+; c«Ior 

i^T^n^*/ 1Kr<*i ficturci 
(^>fl»<iu)«rJ(;io^ <T>-i-ul*li,t»»3 

o+htv- 


^im (5) 
(7) 

' 0 
I ® 

HH-UI (T) 



Figrure B5-7 



able for the center. Because they do not know what proj- 
ects children want to make and, therefore, specifically ' 
what materials are needed, the group decides to make a gen- 
eral list of materials that can be requested ♦ They also 
decide not to list the Design Lab tools and "standard" ma- 
terials, such as nails, screws, Tri-Wall, wood, glue, paper 
and tape. It takes the group three days to make a list. 
Their final list appears in Figure B5-9, 

When the inventory has been completed and the survey 
data tallied, the crafts group makes the following list of 
materials that are needed in order to work on the requested 
projects: 

Materials needed for requested projects 

paints Tri-Wall -> 

crayons fabric 

clay thread 

newspapers « sewing needles 

paste » pie tins / 

wood string —~ 

\ ' 

The children decide they can then compare the inventory 
with the materials needed and' decide what they need to buy 
or scrounge. 

In comparing the two lists, the children note they need 
to scrounge or buy the followlngHj^aterials: 

crayons 
newspapers 
fabric 

sewing needles 
pie tins 

The children agree that crayons, newspa^rsf^lind sewing 
needles can be easily obtained from hom^or at school* One 
girl remembers that her neighbor siWs a/d^ therefore, can 
probably* provide plenty of fabric scrapsV Because only one 
child requested* metal design, the group agrees that one of 
their mothers will have enough pie tins to satisfy the 
demand • , ' ' * 

> This situation reminds the grQup that they had better 
^check the quantities of some of the materials. Because the 
inventory grbup forgot to do this, the whole group returns 
to the lab to compare available quantities of varitnis ma- 
terials vlth number of requests. Immediately, they note 
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that there is not enough paint, in quantity, as well as in 
**^rlety, for nine painters. Paint is then added to the 
scrounge list. The group agrees that there is enough clay 
an^ string The number of lumber/Trl-Wall requests is shown 
to the Ikb manager who suggests that they bring in any scraps 
. they may have at home. 

At the next class discussion the crafts group reads the 
list of materials presently in the lab and the list of needed 
mater;Lals. As the lists are being read, the games group mem- 
bers perk up. Several children comment that if the crafts 
group needs to scrounge for more paint, then they certainly 
will also because several children are planning to paint 
their games. The class realizes that although the two activ- 
ities are somewhat different, both will require building 
materials . 

The class discusses at length ways to go about scrounging 
•for materials after they realize how time-consuming it will 
be to try and raise money from bake sales. Some of the chil- 
dren's ideas include — 

1, ask the art teacher for surplus paints, 
^ paper, etc. 

2. write letters to parents 
3/ hang posters around the school 
4. pass flyers around the neighborhood 

On^ child suggests calling the high school art department 
because her sister told her hpw much they always throw out 
affi^r each art class. Everyone agrees that all the ideas 
ai?^ good, Thie class decides that crtice the crafts center is 
set up and running, a group can be formed to^attack the 
scrounging problem systematically. Meanwhile, the children 
agree that they .themselves can scrounge enougl]^ materials to 
get started. • , ' 
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The group making books in thb^ Austin, Texas, class 
foun^\^y could scrounge all needed materials for 
thei^^bQ^s except paper (a large quantity was 
neeM^/i) y They used the telephone directory to lo- 
cat^p&per stores and^called each store to deter- 
mine the price. After they had determined which 
std^e was least expensive, several members o? the 
group went on an after-school field trip to the 
store to purchase the paper. (From log by Laura • 
Rodriguez.) 
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The crafts group next works on a schedule for the center. 
At first they decide that e?ach class will be assigned one 
4^y. However, one child reminds the group v that only so many 
can wbrk comfortably in that particular , area of the lab. 
Another visit to the lab is made. The jfourteen group mem- 
bers pretend they are working on projects in order to^ assess 
the amouiit^of work space needed and find that fourteen chil- 
dren in the area are too many. Two, then three, th6n four 
children step aside. The ten remaining children agree that 
they now have enough working space. 

The group realizes that in order foY everyone to work in 
comfort,' ten children is the maximum number of workers for 
the available room. . Someone suggests expanding the center, 
but this idea is quickly vetoed because the lab manager has . 
told them that other classes need to use the room too. Fi- 
nally, It is agreed that the excess children will have to 
be scheduled for the fifth day. One child comments on how 
lucky they are to have one extra day! 

The children do not know how to schedule the* extra chil- 
dren because they do not know the names. They also realize 
thiat the scheduling, can be tricky because most children will 
want' to go on the same day their fri&cls are going. After 
much thought, the group decides to leave this problem for 
each class to solve. They agree to make a sign-up sheet, 
leaving only ten line$ per day for each class. 'TWf y sign- 
up schedule appears below. 

J S*«o Up Shttt Tor Cf4ftt C€pf r 



a. 

3." 



1. 

3. * 

4. ^ 
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10." 
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' 10.' 
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Because there were only sevejj earphones , the sixth 
graders in Boulder decided to allow only seven chil- 
dren at as time to use the center. Also, a^ children 
left their respective classrooms, they had to sign 
out (both name and time of their departure) and had 
to have their teacher's consent. The children felt 
'that if someone abused the equipment, they could 
' refer to Xhe individual class charts to discover^ who • 
it was. (See log by Elizabeth Gilpatrick.) 



When the crafts group waits for the sign-up -sheet to re- 
turn, attention is focused on superv^.sion. The third-^and 
fourth-grade teachers are ruled out because they will need 
to supervise half of the class When the other halif goes^ to 
the center. Teachec^^aides are considered a possibility 
because they supervise the various grades during lunch time. 
The children decide to inquire whether one^or two aides can 
come in a little earlier. The Design.. Lab manager is another . 
possibility No one is sure what he does when the third antf^^ 
fourth graders are at recess, * They ^decide to check with him* 
One boy wonders whether someone's parent would be interes.ted. 
He reminds the group of Mr. P. who volunteered some time in^ 
ther lab last year. The children agree that this, too^ is a 
goocl possibility. One girl suggests a high school Student. 
She notes that Miss W.Sia? one in her class in the mornings. 

When the children cannot thjjjc of any other people, they 
assign two- members the task ofThecking with the lab manager. 
Three children/ volunteer to speak to the principal regarding 
t}ie teacher aides and the high school students. 

The following day the crafts group learns that the prin- 
cipal is (•hecMing on the high school students* The two 
aides that come to school early are needed in the office. 
The other two/aid6s have small children and cannot come 
earlier. The other small groups report that the Design Lab 
manager uses Tuesday and Thursday mornings to plan and buy 
supplies. However, he is free and willing to supervise on 
Mondays, Wednesdays, and Fridays. Later that afternoon they 
learn that Miss W. 's high school student^can supervise oxi 
Tuesdays, The children decide to revise the schedule by 
eliminating Thursdays and allowing each class ten spots on 
one of the days. ^ 



The sixthr-grade class in Lexington arranged for / 
• adult supervision for winter sports by circulating 



a memo ^ among the faculty asking for volunteers. In 
the spring the children asked the faculty to par- 
ticipate in Softball games. (See log by Robert 
Farias .) 

Finally, the group estllfctfehes the following rules for 
the center: ^ " 

1. No more than ten people in the center at one 
time. 

2. No one can work In the center without adult 
supervision. 

3. No wasting materials. 

4. Allow enough time to clean up your mess. 

5. Always clean up. ^ 

6. Anyone who breaks the rules twice cannot use 
the center until permission is granted by 
teacher. 



In'^addition to scheduling monitors in the music cen- 
ter, ^the sixth graders in Boulder decided to show 
the children who would be using the center how to 
use the sound equipment. This plan was agreed upon 
because the children readily adndtted that they 
usually did not bother^to read instructions and 
rules\ The class decided to orient all users to - 
the music available, to the center ^s schedule, and, 
to the rules. * (See log by Eliiiabeth Gilpktrick.) 



After i±e Lansing class had developed a number bf 
games fbi oth^r classes in their school, theik de- 
cided that they should schedule a time, to teach the 
games to the other classes. To do ijfds, theySset 
up the following guidelines: \ 

• About a. week before the teaching day each group 
will seb^up a convenient time to teach with the 
^ teacher • 



# The groups will aSk the teachers for a one-hour 
session to teach the. games. 
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• The day before the teaching dag, each group i 
,will give the teacher directions on how his/her^ 
class should be arTangedV*'^ ^ ^ 

• ^ach grroup will take their games to the assigned 
class when they go to teach,, not before. 

• The gaitifs will be left in the classroom for 
three days in the kindergarten and , two days in 
grades one through six. 

(From log by Sandy Szedlkk.) 



When the sign-up sheet is returned, the group sets about 
writing notes to the other three classes announcing the 
opening day. A final check of the materials is made. 

Ofi opening day, the whole ^ciass goes down to inspect and^ 
marvel. Because tl\e day belongs to their class, the whole 
recess time is spent with the center group showing their 
classmates all the materials that-^have been brought in. 
Many children in the games group now express a desire to • 
work in the center. The teacher assures them that the ac- 
tivities will alternate because there will be plenty of "bad 
weather days coming. 

After the center has been in operation for three weeks, 
the crafts group decides 'to survey users for satisfaction. 
A few complaints have been received during the three weeks, 
and so the group designs a brief survey (shown in Figure • 
B5-10) to determine what the complaints are and how many 
there^ are. 

. the survey is given to each class as it uses the center. 
By the end of the week aliv the surveys are completed. The 
group tallies the results. . (Se^ Figure 'B5~ll.). 

The children are very surprised that so many children com- 
plained about the lack of materials. During the three weeks 
the group had continually brought in materials and even ob- 
tained the help of another third/fourth-grade class. The 
group realizes that they really need to organize their ef- 
forts better, using the various irfeas that they had .tiioyght 
of earlier* Eight children express an interest in "cam-' 
paigning" for materials. 

The group wonders what it can do about the second com- 
plaint of, not enough time. Some groui^i members feel that a 
lot of children always feel recess time l^t too short. How- 
ever, one feifl points out that' this can be a real problem 
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if someone is making something out of wood. It takes about 
ten minutes to get all the necessary tpols and supplies and 
to set up. The group discusses how" the -recess time can be 
expanded but agrees that this Is Impossible. The only fea- 
sible Idea^they think of Is to Investigate the possibility 
of having the center remain open during lunchtlme. They 
agree that the main problem would be supervision. Three 
children volunteer to check with the principal. 

After two months some children who are finished In the 
crafts center now want to design active games. Others want 
tx) continue their campaign to scrounge materials for the 
crafts <£ent€*r. Some games group members want to use the 
crafts center.. 'because many children want to play or- do 
something else during the recess' time, the class decides to 
regroup. They agree that recess time has greatly improved. 
HOjiever, there Is a general consensus that the classroom Is 
too cramped to work In. The complaints are generally about 




the <|esk rowS^ and how they Impede any kind of group work. 
The class agrees to work on the Classroom Design challejnge 
next. ^ 
/ 

After spending considerable tine making board games 
to Be played during indoor recess, a Watertown, 
Massachusetts, cla^s became interested in helping 
younger children learn and in helping the art teacher 
' and librarian clean. (See log by Marie Salmh.) - " 



After spending considerable time^on making board 
games, ^t of^ one sixth^-grade class in Washington, . 
D.C., became i^iterested in other free time activi-. 
ties. Their activities were more individualized and 
consisted ctf sewing, crocheting, and tutoring younger, 
children^ (From Iqg by Jeanette Lea.) 



6. QUESTIONS TO SHMULATE FURTHER 
INVESTIGATION AND ANALYSISr" 



/i. General Questions 

• What do you do when you have finished your»lunCh 
or have some free time?. 

• How can free time activities be ImprQved so that 
they would be more useful, fun, or educational? 



- • When do you and other students have free times dur- 
ing the school day? 

^ % What do you and other students want to do during 
free time (e^g,, indoor recess, lunchtime)? How 
xan we find out? How many people should we a^? 
How do we-jpick our sample? . ' . 

• What should we Jo with our survey data? What does 
the data tell' us? What kinds ^of graphs and^'charts 
could we make? 

B, Games 

• What makes a game ^f un* and interesting? How can we 
find out? • ; ' 

What is the smallest and largest number of people 
who can play your game? How can we make %game 

everyone* can play? 

. ' h 

• How much space does your game require? What equip- 
ment do you need for your game? - 

• What age group can play the game? 

• How can you make the game more durable? 

• What are the game rules? How can you determine ^ 
whether the game rules are clear? 

• How do you know if your gatae is fair? JHow j:ian you 
show that your game is fair? 

• How popular is your game? How can you. determine 
whether your game is fun to play? • ^ j v 

€. Art, Music, or Afidiovisudl Center 

•How can we set up. an art, music, or audiovisual 
center in"*our scl\ool? Where will the center be 
located? - 

• How many children are interested in using the 
center? Who should be allowed to use the center? 

r How can yov find*out? 

. . .■■„ 80 . 



• V/hat kinds, of materials (e.g,-, ai^t supplies, jecords 
tapes, fllmstrlps) « should be In tKe centert How^an 
you find out what kinds of materials others wish to 
use in the center? How can you get these materials? 

• How long and how frequently should^ the centeri^ be 
op*en? • What port of schedule is^neede^^d? 

• ^at kinds of r^es do we need for the center? What 

happens to violRors?^ 

* • How can we provide adequate supervision? How can 
we protect the equipment and materials? How will 
we monitor and replenish aupplies? . ' 

Indoor /OutdoQr Recess- Erdgram 

• How can we set up an indobr /outdoor recess program? 
What kinds of activities should be offered? How 
can we find out? ' | " ^ * 



• Who' is interested in an inpoor/otitdooi^ ^recess pro- 
gram? Who should be included in the program? ^ 

• Wh^re can we' get the necessary Mparts equipment? 

• How can we provide adequate supervision? What kinds 
of rules are needed? What happens to violators? 

' . ^ ' ' ^ ' * - 

Evaluating Activities 

• How can we evaluate the success of our free time 
activities (games, qenter*,- recess 'programj"? 

what changes have taken%place in the school ^singe- 
' the gatdes were' made. . . .Center was opened. . .\'lndoor/' 
outdoor ^program was set up? . " 



• What' revisions need. to be made to our games.,.. , 
ceiltier . . • • reces3^ program? , ' . 



oC. Documentation ' 

\. LOG ON USING FREE TIME 

^ ^ Sandy Szedlak* 

Allen street Schood, Grade 3 
Lansing ^Michigan 
(September 1974-Aprll 1975) 
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ABSTRACT ^ . 

This third-grade class began work on game\ design after 
being challenged to design games for four 6r more pebple to 
play. The children. first designed outdoor games with each 
student evaluating the games after they had been Mayed As 
a result of ■ the evaluation, a more general opinion survey 
on games was developed and conducted in the class. The re- 
sults of this survey were then used as a starting point for 
designing additional games, both board games and active 
games. After spending several weeks on the design, construe 
- tion, and revision of their games, the children tried out 
the^r games with a second-^rade class and surveyed ot^er 
classes in i^e school on their game preferences. Using the 
responses of the trial class and thq, results of the school- 
wide survey, the children spent over a month , designing Lnd 
constructing games for each class that was surveyed. After 
the games had been used by the other classes for several 
days and after an^opinion survey had ieen conducted to" de- 
termine which games were most popular, the class worked to- 
gether to compile a game book (containing over fifty games) 
which was sold to 'other students and teachers, with their 
wo^ on games. complel(:ed, the children' developeiTlists of ' 
other free-time activities and began work on an activity of 
their choice . , 



' 1 ^ discussion that T initiated about games they had 

played outside, I challenged my c^ass to design games for 
four.ornrbre people to play.** During this initial discus- 
sion, the children first listed different kind? of games and 

/ 

*Edited by USMES staff 

**In the middle of the year the focus of the unit being 
developed' was broadened from game design 'to way^ of Using 
Free Time with game design -as one aspect. A game design 
challenge often comes up naturally in a discussion of how • 
to use free time.— ED. 



QUESTIONS 



1*. Wiat g^me do you like best? 
2. What do you like" about it? 



3. 


Do 


you 


llke^ to kick the ball? 


4. 


What kind of equipment do you need? 


5. 


Do 


you 


like a team game? 


6. 




you 


like relay races?->^ 


7. 


Do 


you 


like games with 4 'people? 


8. 


Do 


you 


like games where someone is "it"? 


9. 


Do 


you 


like a board game? 


10. 


D5 


you 


lik^ 2 people games? 


11. 


Do 


you 


like running g^mes? 
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where they could be played. The games were grouped into 
categories of outside games, board games, and active games 
that could b'e played either inside or outside. 

When I asked the class what information they vould need 
to play a game that fjjey had never played before, the stu- 



dents made the follo\?^jg suggestions: 



they 



' • we would need to know the rules ^ 

• what equipment to use 

' • the i>utabef of people^r ^ 

• where to play the game 

The class thenrdivided into six groups of ^ur students each^ 
to desigh games for four or more people to^^. 

Because most of the. games they develope^^e outdoor 
games , - the. class met outside to try out each game> Each 
group itv turn explained their game, and the whole class then ♦ 
played each game^ Several of the games were taking too long, * 
and so the rules were modified to shorfen" these games. After 
four games had been played, it was time to end tke class. 

The next day, the last two groups explained their games, 
using the board to ^ illustrate the layouts. Each ^student 
evaluated the games oh a piece of paper, telling whether he/ 
9he liked or disliked a gam^ and why. (See Figure Cl-1.) 

At the next session, I read the children a combined list 
of thei^ responses to each outdoor game. I then asked the 
class how we could find out what kind bf^' games (todi outdoor 
and indoor), most people would like to play.] Together we de- 
veloped an opinion survey which I recorded on the board and 
later reproduced as shown in Figure Cl-2. Aft^r pacing out 
paper, the whole class went through the questions and marked / 
their responses on the paper. 

When the plass met again, I gave them the 'list of survey | 
questions and a graphing sheet; After explaining that I had 1 
added, up all their responses from the day before, I asked 
them to look at the graph paper and figure out how they 
could »liQw the survey results* Two. ways were suggested: 




:hecks in the boxes all the way up ip t;he 
ir of people. , ^vj^ 

' • Just put a check in the highest box.^ 

After the results of each question were listed on the 
board, the children proceeded to fill in their graphs (see 
Figure Cl-3 for a sample).,_usins either of the suggested 
ways . 




^Using the data from, the graphs, we compiled two lists — 
one of likes and one of dislikes—about the games on the 
board. (These lists are shown in Figure Cl-4.) When one of 
the 'Children questioned the large negative response to relay 
races,, *the class decided to vote on this question. Most 
children then voted {;l^A|5kthey liked relay races, which con- 
tradicted the earli^ rwponse on the survey. We corrected 
our lists and graphs to reflect this.* 

I then "asked the class whether they would like to make up 
some games that would reflect the positive suggestions from 
the survey. The class divided into groups to work on games 
of their choice. Three groups planned to work on some sort 
of board' games atid four other groups decided to work on 
either^^o<rtf9oQf or active indoor games. Each new game was to 
include things that people like in a game. _ ^ 

During the next few sessions the groups madie preliminary 
plans, developed their g^mes, and then began to construct 
preliminary models of their games. Including game boards, 
dice* and markers. Several students made dice from cubes 
and tetrahedra. Students who had completed their models 
went to, the Design Lab to make fina^l versions of their games 

Some of the games they developed are described below. 



Figure CI- J 
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The Trip Through the Forest : ^ A board game for two to six 
people with squares in a path. Markers are "Funny men.*/ 'A 
die is thrown and markers are moved the number of squares 
shown on the die. 



Doll House: 



Rules* are not yet developed 'but the Hdea is 

that the children should orawl through a large^^ll house 
(as they play the game) which the group is constructing. 

Monster r A board game with* squares arranged i^ a zig-zag 

.1. 2,, 



shape. Each square has a different number (one oi 
4, 5, ,6). When the die i4 rolled, the monster move$ 
coi^respondltig niifeber on the board. The object is tc 
first. , 



to 



,3, 
the 



'500 ; This is a *bean bag toss into a brightly' {feinted 
box. Ea^h person has four turns. ^nd each toss into the box 
is worth five points. ^ » ' ■ ' 

•When all the groups had fitlished ' their gjatnes , ^th'e^chil- - 
dren rotated to different groups to try out one another 



*The class might dTscuss whether the responses "to other 
questions might ©also be wrong. — ED, t 



•5-00' 



Wf. tf one ^ ^.^ 5- 



W one. p^ter l i 

^ boy Q„J c»l(«fe 4^. 
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games. It became apparent that several games needed to have 
their rules revised or developed in more detail. At the 
next session, e^ch group wrote out the much-revised rules - 
of their game. (Figure Cl-5 describes one of the revised 
games.) The groups then tried playing their own games with 
the new rules. 

At our "hekt session, the class decided that they would 
like to do 'two things: 

• Develop a questionnaire to find out the game 
preferences of others in the school * 

• Make the games completely ready to be tried out 
by another class • ' • 

The Games Group first discussed where the rules for each 
game should be placed. Host of the children felt that they 
should be placed somewhere on the game so that they would 
always be . available. They also suggested that a game book- 
let of all the games- be made and given 'to othfift: teachers. 

After deciding that they should use a second'-gradfe class 
to test the games, several children were delegated to In- 
vite one of the second-grade classes to do this the next 
w6ek. The, group then looked ovfer the games and repaired 
those that needed It. ^ c. ^ 

The' Questionnaire Group^ developed tUo surveys, one for 
children and one for teachers (see ^Figures Cl-6 and C1t7). 
They .then went around to all of t;he classrooms in pairs •to 
set up a -schedule for giving th^ surveys to each class. 

La'ter the week the jQueetionttaire Group distributed 
surveys to each classroom. They asked each teachet: to give 
her class the surveys sometime during, the day. They. then 
returned td pick them up at the end of the school day. The 
group received about 400 surveys from the other classes. 

In preparation fpr the second-'grade class, the children, 
set up their games in^the library. There were eight games 
available for the* second graders tp- play:' 

Trip Through the Forest (bbard game for five players) 
Right and Wrong (board game fpr two players) ✓ 
Doir House (board g^^tn^ ^or four players) 
Number Chase (board game for two through five |)layer8) 
Treasure^ Hunt (active gome for any number of player^) 
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SURVEY 



1. 


Do 


you 


like 


Juraprope? 


yes 


no 


2. 


Do 


you 


nice 


board games? 


yes 


no 


3. 


Do 


you 


like 


races*? 


yes 


no 


A. 


Do 


you 


like 


relay races? 


yes 


no 


5. 


Do 


ypu 


lik6 


basketball^ 


yes* 


no 


6. 


Do 


you 


like 


pompom? 


yes 


no 


7. 


Do 


you 


like 


kickbalX? 


yes 


no 


8. 


Do 


you 


like games that you p^ay 
oiVKfeide? 


yes 


no 


9. 


Do you , like games that you play 
inside? 


yes 


no 


10. 


Doyiyou 


like 


card games? 


yes 


no 


U. 


Do 


you 


like games with cari in 
then? 


yeS 


no 


12. 


Do 


you 


like games you play with 
a ball' 


yes 


no 


n: 


Do 


you 


f^ke 


a team game? 


yes 


no 


Wow 


old 


are 


you? 









Are you a girl or a boy? ^ 

- ■ Fi'<^ure CIS 

i 

t 




I 



Monster (board game for three players) 



500 



(active game for five or more players) 



Teeter totter (active game for three or four players) 

After each group had told m^the number of children that 
could play their game, the torrect 'number of second graders 
*werej;^ signed to each group,. When the second graders fin- 
ished the 'first game, they iwent to other groups to try some 
of the other games. Most of the children were able to play 
three games. Some of the groups had difficulty in teaching 
the rules and keeping score, but aLl. jenjoyed the session 
vei^r much. 

When the second-grade cjass returned to their room, the 
teacher asked them ^Ich games they liked ^ahd why, The^- 
suits, as reported- to our^Tass, are as fallows: 



Game 



Number of Children 
who liked it 



Monster 



21 



Why they liked it 

the ^name, it had 
little people 
with it 



500 



\ 



16 



liked throwing 
beanbag in the 
basket 



Teeter totter 

Trip through the 
Forest 



13 
13 



liked the balls 

liked the two big 
blbcks used as 
dice 



Right and Wrong 
Treasurfe Hunt 



11 



liked picking 
papers from cup^ 

liked hiding the 
'box and finding 
the box 



Doll House 



? 8 ^ 



play m6ney to buy 
stuff 
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. 1. 


Voald 


you like board games for your roon? 


yes 


no 


2. 


v;3uid 


you like lon^ ganes for your room?* ^ 
(1/2 hour or more) 


^es 


no 


3. 


Would 


you l^kc shost, games for your room? 
(up to 1/2 hour) 


yes 


no 




Would 


you like games for outside? 


yes 


no 


5. 


Would 


you like games for inside?' 


yes 


no 


6. 


Wou\d 


you like miniature ball games? 


yes 




7. 


Would 


you like games that teach thiitgs'? 
What would you like taught? 







Room Number 
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.At our next session I^ld up the stack of surveys that 
had been .completed by tshe ^her classes and asked the class 
what we should do with themX One girl suggested 'that We 
^Tiould divide the class into groups with each group taking 
the surveys from one class. Using sticks, each group would 
'tally the number of yes votes 'and no votes for each question. 
Jhese results could then 'be listed, next to the number for 
each question, 

^ The class decided that this was a good idea. After the 
class had divided into gr'oups, I handed out the surveys and 
a plain piece o.f paper for tallying. Each group proceeded 
to tally the results using their own method. The groups 
;spent several days tallying their results and recording the 
number of votes. (See Figure Cl-8,) 

\^en* all the groups had finished', -I asked the class how 
we pould make the results easier to read. The children de- 
cided that they should write the questions clown and then 
list the number of yes and no vote's for each, question. When 
I asked how thfey could do it' for people who could not read, 
one cl:)ild suggested that they could draw a picture for each 
question. The groups then began recording the data (using 
either a written question or a picture) in this wayT (See 
Figure Cl-9 for a list with pictures.) 

, When several groups had finished recording their data, I 
gave them a piece of graph paper and asked them to figure 
out a way to show their information in picture form, remind- 
ing them of the grsf^jhs we had constructed earlier. E;ach 
group experimented with various ways. When one girl noted 
that she did not have enough squares to fit all thet' re- 
/sponses to one question, I asked whether she would have 
enough squares if each 'of them counted for more than one 
answer. She tiecided to l^et each square stand for five an- 
swers. But when she got to twenty-two, she did not know 
how to mark h6r graph. Because each square was equal /to 
five answers, she decided that she could divide each Square 
into five parts. She then marked four squares and two parts 
of the next square to show twenty- two. 

Most gi the other groups were having' difficulty with ' 
thej.r graphs. I asked another teacher, whose st;udents had 
jtist learned "how to make graphs, if* she cpuld send some chil- 
dren to the dass to teach the children in my class. Eleven 
students came to the cl^ss to help with graphing. Each 
picked a pair of studeiltp^ to work with ahd showed them how 
to set up the graph* They then watcHed'each pair as they 
filled in the data to make sure there were, no mistakes. 
/See ^Figure Cl-10 and Cl-11 for samples of these graphs.) 



KJ \} 



/>o^/ 

If Car 2r 

^^^^ ^ 



/ o 



'Ficrute Cl^ 



ERIC 



94 





'5 ,»eople - 

' Bcuskctba// 
KicKba/l ' 

ear 




57 



Room A/umfcerj|( 




When the graphs Vere completed^ each group listed the 
types of games ttiat the children in that, class had liked the 
most. (We first eliminated items that Were already games 
such as kickballO The groups then picked one of the more 
popular categories of games that were left, such as card 
gam^s or board games, and began developing ideas for games 
for the particular class whose surveys* they had analyzed. 
Each group planned to mal^e games for a particular classroom 
and then teach that ^"class ,>how to play them. 

All of the groups worked on developing games for their ' 
particular class for several weeks. Some groups worked on 
card games or board games, others made up relay race games. 
When the children requested specific items (marbles, dice,* 
play money) or needed •time in the Design Lab, I helped them 
with these things.' 

The children' seemed to find it much easier to develop new 
games than^ they did at the beginning of the year. They knew 
what components were necessary for each game and included 
these in their written descriptions of the games. 

Descriptions of two games developed by the class are as 
follows: 

Fighing Game : ' For four players. 

Equipment : paper fish, box, fishing pole, magnet. 
Directions : Paper fish with paper clips attached to 
them are placea in the box. Players Use a fishing 
pole with a magnet on the end of it to catch fish. 
When the fish is caught, player must answer the math 
problem on the back of the fish. If the answer is 
correct, player keeps the fish. If not, fish is put 
back in the box. Player with most fish wins. 

Fire Escape : For six players. 

Equipment ; . board, six markers, two dice. 
Directions : 1, Throw the dice* 

2. Lowest number goes* first. 

3. Shake the dice and move that 
number of spaces . 

A. If you land on the fire, you must 
move down the ladder . ' 

5* Person who gets back tQ start first 
wins w ^ 

A picture of the board for Fire Escape is shown in Figure 
Cl-12, 




As the children finished their games, I would ask tljem 
p.xheck whether they had the following information: 

' •Wamejof the game 

• llpw many can play 

• E^i^ipment" neede(i 

• Who starts first 

• How do you play game-rules 
^ • Who is the winner 

When the groups had finished^ most of their games,' we re- 
arranged the room and set up the completed games for a "Play 
Day." The groups first tried out their own games an>i then- 
circulated around the room trying out some of the other 
games. All enjoyed this session very much. 
^ At our next session we discussed how much additional time 
would be needed, for all. groups t© finisji at least five games 
for their assigned classes. It was decfded that two weeks 
would be enough time. 

I noticed that several interesting things have occurred 
as the children have developed their games. ^ 

i; Children working on games involving math 
J problems have gone to their assigned class 
to find out what types of problems would-be 
of interest to that class. They have re- 
turned with books or worksheets showing ex— ' 
amples and have used these in developing the 
games . 



2. Children are now aware of the components of 
games and are constructing more complex games 
than they did before. 

3. ^ Several groups that have been finished yith 

their games for sometime have asked if they 
could make more games, which they had already 
' designed during free time prior to class. 

By the end of the two-week working period, all groups had 
finished their games, and the class held a discussion on how 
to teach their games to the other classes. We set up the 
following guidelines: 

• About a week before the teaching day each group 
would set up a convenient time with the teacher. 





» » SURVEY 

1. Do you like the games wc made? 
I 1. yes no Why? 

2. yes no Why? 

3, yes no Why? ^ 

A . yes 1^ no Why? 

5. ye» no Why? 

6. * ye« nT > 4 Why? 

2. Wcre^ny of the games too easy? Which ones? 
^3. Were any of the games too hard? Which ones? 

4. Was the math too harli in any o& the games? 

* * yes no * 

5. Which game did you like the best? 

6. Would you j^ikc some more games? yes no_^ 



7. Do you think that you could make your own games 
now that you have seen outs.? yes no 

Figure Cl-13 j 
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• The groups would ask the teachers for a ^one- 
hour session to teach the games. ^ 

• The day before the teaching day, each group \ 
would give the teacher directions on hdw his/ 
her class should be arranged. 

• Each group would take their games to thS assigned 
class when they went to teach, ^t before. 

% . ) ' 

• The games would be leftt In the classroom for ' 
three days In the kindergarten and two days In 

^ grades one through Vix. ' • 

The class next discussed what they would do with their 
games after the assigned class was finished with them. Most 
of the children wished to take them hotne, but one grjoup of 
about eight children was Interested in compiling descriptions 
of all of the games Into a book. 

I asked the classi If they wanted to Tnow whether the 
other clashes liked their games. When all said yes, I ask^d 
how we could find out. . One boy suggested that a survey be 
taken after the classes ^had finished playing with the games. 
The children then formed two groups , 'Survey Group and Book 
Qroup, and began to work on these Ideas. 

The Book Group decided the following: 

1. They would place the r^^les fpr each game, a 
^ picture of the game. And the names of the 

people who made that/game on a ditto sheet.. 

2. the ditto sheet would be typed. 

^ 3. They would make copies for everyone In the 

room, all teachers In the school, and the prin- 
cipal* I 

4. A cover would be made for the book, 

I 

The Survey Group developed a survey to be given to the 
other classes. (See Figure Cl-13.) 

During the next few i^eeks, the groups took their games to 
*thelr assigned classes • [Most groups spent about forty-five 
minutes teaching their games. All of the classes visited 
seemed to enjoy the teaching and playing sessions very much. 
Each group then returned to their assigned class several 
days later to conduct the survey ♦ 
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The question was again raised as to what should be done 
with the games after each class was finished with them, ' The 
majority of oi^r class was opposed to giving the games to the 
other classes; but two suggestions were made that received 
general approval : 
\ 

V 

• Sell copies o'f the games ^ ^ 

• Put all the games in a book and sell the book 

> 

After discussing both possibilities, the children voted to 
put all the games in a book to be sold to others • 

At their next session, the class revised the list of 
things that should go in the book for each game: 

1, Artist (4raw pictures) 

1. Directions (rules)' 

3, Made by 

4, Name of game ; . > 

5, Date when made 

After deciding on a 'ijame for the book (Games and Rules ftom 
212) and voting to us4, alphabetical cfrder for the games in 
the book, the class discussed the work that would be needed 
on th6 book. After deciding . that four kinds of jobs (art- 
ists, writers, ditto runners', and salespersons) needed to be 
done, everyone signed up for the job. he/she wished to do. 

During the next two months, most of the children worked 
in groups to con^)lete the book.. The Salespersons Group 
, worked on advertising and taking orders for the book. They 
used sample pages of- the book for some of their ads; The 
writers and artists" divided each page in half vertically 
with the picture placed on the left and the rules on the 
right. ^As they worked, they switched jobs periodically to 
avoid boredom. As the ditto Vunners had nothing to do during 
the first week or so of workon the book, I challenged them 
to think of other ways to use their free time. Each child 
developed a list of things to do and then .chose one of those, 
things to work on. Two girls who had decided to help other 
teachers ^ith art, math, and reading during their free time 
designed posters advertising t\ieir services. Another group 
of children planned to construct an art show with various 
types of artwork displayed. The show would be circulate? to 
other rooms in the school. \_ 

As work on the bopk continued and' other children- completed 
their tasks, they also -developed lists of free-time activi- 
ties and began work on an activity of their choice. 



\ 




Figure fl^l4 ^ 



When the artists and writers had completed all of the 
games, the dlfto runners spent two sessions running off 
forty copies of each page (enough copies for everyone In 
the class Vrid extras to sell) • Thejwhole class then set up ' 
an assemt)ly line to put ithe book together,. The completed 
books were distributed to each chtld In the class and to all 
those who had ordered them earlier. See Figures 9I-14, 
Cl-15 for sample pages. The books were sold for $1.25 each 
and the money was put aside to be used for a. trip to the ^ 
zoo. , 

As we began to complete work on the unlt,\one group of 
children volunteered to make a chart listing all the* chll- 
dren's names and the free time actl^^Jtles that they had 
listed. This wap completed and placed In the classrooq for 
e^sy referen<*e. > 

Our last task was to tabulate the results of the surveys 
that had been conducted after the ^teaching of the games In 
each room. • After a brief discussion of how the graphs had 
/been mftde before, 'the children constructed bar graphs of 
their data; * 

During the remainder of the school year, the children 
utilized 'their chart on free time activities and continued 
to work on many different projects. 

Mtrt«/ T^t4er- T'^Hcn 

i^X iOk!ffittocJl 
pfM^ hall cn^h^ ^ttfitrio^fcr. 
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LOG ON USING FREE TIME 



by Marie Salah* 
Hosmer School, Grade 4 
Watertown, Massachusetts 
(October 1974-February 1975) 



ABSTRACT 

This fburth-grade class at the Hosmer School in Watertown, 
Massachusetts, designed and constructed board games to play 
during the lunch period* when incleinent weather prevented 
them from going outside^ Spending approximately two hours 
pfer week on the games, 3ie class worked in ^mall groups. 
Each group considered game rules, the numbed of people who 
could play the game at one time, game materials, and whether 
the/game was fair or not. To test game fairness, the groups 
tallied the number of times each player won over a certain 
number of games. . During class discussions, the games were 
evaluated (by a survey) by each small group. Another survey 
was cohducted to determine the most popular game. Later in 
the year, some of the children became bored A^th their games 
and began a school services program. ^The ^ildren made 
games foz other classes and helped teachers clean their 
xooms . 



By the month of October iny^ children were no longer going 
outside for recess^ after eating their lunch, ^instead, they 
remained in the classroom to read a book, talk quietly with 
a friend, or play a game. The lunch aides supervised the 
class during this time. After several hectic lunch periods 
in which, children were running around the room, throwing 
aluminum foil, and sliding on the floor ^ I gathered the 
class together to discuss what was happening in the room 
while I was out. The childrefi readily admitted to these^ 
misbehaviors but offered the following reasons: 

1. The regular teacher is out of the rgom. 

2. The lunch aides are not strict enough. 

3. There is nothing to do in the clfissroom 
during this time. * 

1 
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We agreed that it would be difficult to change the jtunch 
aides' disciplinary habits. The children also agreed that 
it would not be fair to make the classroom teacher remain 
in the room during her lunch break. ^Because the first two 
situations- were not. changeable, we lookdd hard at th^ third 
complaint of nothing tf do. From fhe* time they had to re- 
main inside, the children occupied themselves by chatting 
with fj-iends. They offered other types of activities^ they 
could do which includell the following: 

1. Read a^book 

2. Finish incomplete work 

3. Play games 

Because there were games in the room, we discussed why 
they were not used as often as they could be. The chil- 
dren's main complaint was that there were not enough games 
for eve^ryone to play. The children suggested two ways we 
could resolve this problem: 

* ' ^ 
1. Bring in games from home • 
• 2. Make our ^ames 

Wany children were against bringing in their personal 
games from home. With so many children using It, the game 
would soon become dilapidated or parts, would be lost. Most 
of the class agreed that making games was more feasible an^ 
practical. S!^.nce few children expressed interest in read- 
ing books or .completing unfinished school work during the 
lunch period, the class enthusiastically accepted the 
challenge of making games to play during indoor recess to 
make this time more enjoyable. . f 

The .children offered many interesting ideas c^f possible 
games. Most of the games suggested were either fun-type 
games, su^h.as board games (similar to Parcheesi and Monop- 
oly), or learning games y' such as manipulative games and 
gatnds that reinforced a math or language arts skill (addi- 
tion, subtraction, spelling, etc.). Before breaking into 
groups of two or three, we briefly discussed what they would 
have, to consider in designing their games. We agreed on the 
following considerations: 

1. Game instructions 

2. Game^ules 

3. Numbers, bf players 

4 . Game e^ipment 

5. Game saf^y 




For several days the groups drew sketches and wrote 
drafts of game rules. Once the groups knew basically how 
their games were played,' we got together as a class to share 
designs and rules. Each group chose one member to sketch 
the game on the board and explain how to play it and what 
the rules were. The class offered suggestions for imfrov^ 
ment . 

The class spent several weeks constructing their games in 
th^ Design Lab, When most of them were completed, looked 
at- them an^ agreed that, physically, they cfould use improve- 
ments. Most of the gro'ups Tm^ used regular cardboard and 
paper, rather than sturdier materials. Also, many children 
had drawn the games with either pencils or pens. The chil- 
dren agreed that Tri-Wall and oaktag would make their games 
mor^ durable* They suggested three ways to make their 
games more appealing: 

1, Make the game pretty by using crayons, paints, 
or Magic Markers, 

2, - Play the game in front of other students so that 

they may see how much fun it is, 

3, Tell students about the game (advertise it). 

For the next two months the groups impro'^ed and revised 
their games and solicited suggestions and criticisms from 
their classmates. Although all the groups worked simulta- 
neously, this log documents each group (game) one at a,"time, 

One-Two-Thr^e Match Up ; 

This game was one' of .the first games to be shown to 
the class. It could be played by three or Jive students. 
The game instructions were as follows^ 

1. If three people play,, one player is chosen as 
* a caller.^ The remaining two players are two 

te^ams. 

If five people play, one player is chosen as 
caller. The remaining four player^ divide • 
into two teams ^ 

2. The caller shuffles the cards and deals, an 
equal number of cards to each team. The cards 
have pictures and numbers on them. 

3. Each* team takes its cards, looks at them, and 
then pfcks one to put face down on the table. 

4. After the caller calls **One-two-three ^^atch Up** 
each team turnS' over its cards. 




^5. If the cards match (b9th picture and number), 
the pair goes to team one. If the cards do 
not match, the pair goes to team two* 
6. Whichever team has the most pairs, when all 

the cards have been exhausted, wins the game. 
?• Each game consists of one round. 

One boy ^quickly pointed out that the player receiving I 
the unmatched cards would win most of the time. The girls 
admitted that after having played the game seven times', the 
unmatched cards recipient won six times. The girls agreed 
that revisions were needed. 

Dinosaur Fish 

This game was designed to be played like the game Fish 
In which players try to find matched pairs • Rather than 
, match numbers and figures (hearts, clubs, etc.), the players 
^had to match prehistoric animals drawn on oaktag with Magic 
Marker. 

In showing the game to the class, the boys explained that 
they were having problems with the cards because a little 
bit of the Magic Marker showed through on the back) side. 
The class '.offered two possible solutions: j 

1. Use crayons 

2. Pouble the thickness of the cards using glue 
or staples . 

Th^ boys decided to cut the dinosaur figures out and paste 
them on new oaktag cards. They also decided to write the 
name of the prehistoric animal on- the card^^-^To assist in 
pronunciation, they broke the name Into appropriate sylla- 
bles. 

ABC Math Game 

This board game consisted of every space having the 
Instruction "Pick a card" on It. Each player moved his 
marker the number of spaces ap. indicated by a throw of 
dice. The .player 'could pick either a m^th card or an ABC 
card (spelling question) .If the player's answer to either 
' the math o^ ABC card question was 'correct, the player^ moved 
his marker tWo spaces forward. If the answer was Incorrect, 
he moved his marker back- two spacSs. The winner was the 
first player to get to. the other side of the board. 

The class felt this was a good learning game. However, 
many of the students felt there sftotxld be a tlm^ limit for 
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answering the questions. Various simple timing devices 
were suggested: , o 

<}■ 

1. Three-minute egg 1:imer 

2. Drop something from the same spot each time 

. (they would have to time each drop until they 
Ij -found the appropriate time they wanted) 

Modification of the three-minute egg^^timer — 

use a paper cup and sand 

The girls agreed that a timing device was a good idea. In 
the end, they chose ^to drop a feather from the same spot 
each time,* 

Nuts and Bolts 

This game consisted of matchihg bolts with appropri- 
ately fitting nuts. 'Problems, such as math multiplication 
questions, were tied to the bolts, and the answers were 
tied tp the nuts. The player had to match the appropriate 
nut with the bolt. If the match was correct^ the nut 
screwed onto the bolt. The children made several modifica- 
tions to this game to acconimodate various age groups. 
These mo'dif ications .were as follows: 



1. ^3 Very young childreif^match the nuts and bolts 

^ correctly in one Minute. (No problems attached 
to the nuts and joolts.) 

2. First graders — pUrform the xiorrect addition by 
matcji^ng the appropriate nuts and bolts. To learn 
colfor names the children could tie color samples 
to the l^olts and tie the color name on the nuts. 

3. Fourth gra4ers — perform t^^e correct multiplication/ 
division by matching the appropriate nuts and 
bolts. 

4. Time limits — increase the time allotment of match- 
ing the nuts and bolts for younger children, 

5. Number of nuts and bolts — increase the number of 
nuts and bolts for older children. For really ad- 
vanced children, add nuts and bolts with no match. 

The boys explained that they resorted to tying the problems 
on the nuts and bolts after masking tape kept falling off 
and Magic Marker kept rubbing off. 



*The children might che,ck to see if the feather always takes 
the same ajnount of time to drop a certain distance. — ED. 
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Hot Shot 

Considerable time was spent building the game "Hot 
Shot/* The game was like pinball and made from Tri-Wall, ' 
paper cups, and a rubber band. Figure C2-1 shows a drawing 
of the game. The rules were very simple: 

\ , / " ' ■ * 

1. Two to four players can play. 

2. Each player gets four tries to pift the marbles 
in various cups worth different points. ' 

3. The winner is the first one to get a total 
score of fifty. 



Roadway Game 

This game was a board game where the players proceeded 
to designated jaeaces by tossing a die. Various space's had 
instruct^ions on tf^ such as "Go back to gas station," 
"Take detour," etc. The winner was the player who"* reached 
the other side of the board first. 

'Each time a game was presented the cl^iss considered 
whether it was fair or not. The children fdlt that if each 
player won appjroximately the same ii;imber of times, then the 
game was fair. After all the games had been presented, we 
decided to test each for fairness by playing the games and 
tallying the number of times each player won or lost. The 
class spen£ several weeks playing them. The, various groups 
rotated' the games so that each gtoup played every game^ ^ 
Figure C2-2 shows the tally results of the Roadway game. 

A survey was made to obtain the player^' opinion of each 
game. After a game was played, the players completed the 
survey and left it with the game authors i Figure C2-3 shows 
the survey used by the^ group. 

To determine which games were most popular, they designed 
another survey listing all the games that had been made. The 
respondent was requested to check the two games that he liked 
best. The surveys were tallied, and the results revealed 
that the gairte Hot Shot was the favorite. The total tallies 
for each game were as follows: 



ABC Math Game 


4 


Travel Month Game 


1 


Railroad Game 


0 


Match-up 


4 


Hot Shot 


14 


Nuts and Bolts ^ 


3 


Roadway Game 


3 
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Spelling' Race Game 3 
Moon Game * 1, 
Dinosaur Fish 1 
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^ter the games had been played for one month, we evalu- 
ated the success of them in terms of the challenge of find- 
ing things to do during lunch period.* Several children 
complained they were tired of their games and wanted to make 
new ones. Others complained that the lunch aides would not 
aJLlow them to play the noisier games, such as "Hot Shot/ 
A «roup of boys, who had played their game on the floor be- 
cause so many wanted to play, complained that people acci- 
dently stepped on the game while they were playing upsetting 
the board. We decided to list again what we could do to re- 
solve this problem: 

- • - ^ - . - 

1. Make new games but limit the number of players 
so that the game can be played at a desk. 

2. Sit and chat quietly with a friend. 

3. Finish incomplete work. 
4 « Read . 

5,^ Help the librarian or other teachers. 

Each suggestion was discussed again.* The children who 
were interested in making new desk games decided to iilake 
them using the vertical file folders that I had brought. 
Many children were enthusiastic about the last idea because 
this activity allowed them to leave the room. We talked 
about whether thi§ idea was feasible^ in. terms of amount of 
time. Most of the interested children agreed that it -took 
them only five td* ten minutes to eat their lunch, leaving 
them ample time to help other teachers. We agreed that 
everyone could not leave the room at one time because of 
the following reason?: 

1. It would be too noisy. 

2. Some of the^ students would fool around in the 
hallway. * 

3. Other teachers would complain that too many » 
students were in the hallway unsupervised. 

To avoid the^noise problem, the students suggested the 
following ideas: ... 

1. Go out quietly. 

2. Leave one 4t a time. 

3. Let two st^Qffllnts leave evety five or ten minutes. 
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4. Rotate the jobs so that everyone gets a chance 
* to help and so that everyone does not leave the 
room at once. A schedule can be made. 

Several boys expressed a preference to remain in the room, 
but they agreed to make any games* that other teachers re- 
\ quested, geveral girls decided tp interview the primary 

teachers to determine' whether .they needed the fourth jg^iraders' 
assistance in any way. By the end of the day, the children 
found eight teachers who wanted to use the fourth graders' 
services. . * » 

A schedule was set up that included the teacher's name, 
the services she wanted the fourth graders to do, the 
time, and the day. ^ Students were then assigned the various 
tasks on a rotating basis. The schedule of teachers re- 





questing assistance, the time, and the type of assistance 
need erf} is shbwn^below. "'^ ' ^ „: 




HELPING AT LUNCH 






DAY 


TEACHHl 


TIME 


WHAT TO DO 


Thursday 


Hiss Powers 


11:30 - 12:00 


Helping Librarian 


^ ^Monday, Wednesday 


Miss Force 


11:30 - 12:00 


' Gaaes and stories 


Every day 


Miss Dowling 


11:30 - 12:00 


Cleaning up 


Any day ^ 


Mlas Fitzpatrick 


11:45 - 12:00 


Reading . | 


Friday 


t 

Mi as Nutting 


11:30 - 12:00 


Gaaes 


Any day 


Mr. Arone 


11:30 - 12iOO 


Helping in fhe Reading Soaa 


Monday, Friday 


Miss Pane 


11:30 - 12:00 


Help with work 


« Konday, Wednesday, 


Thursday Mias Lane 


1:00 - 1:30 


Rcadifig 


Tuesday, Wednesday, 


Thursday Miss Norton & Mlsa McGrail 


9:30 - 10:00 


Help with work 


Monday, Wednesday, 


Friday Misa Malva 


^11:30 - 12:00 


Games 




?or three weeks the class either made games for other 
teachers or helped clean other rooms. 

1. The students who made games for the new EDCO 
IReading program had to read the directions for 
various activities in the teacher's manual. 
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They then reproduced activities (games) shown 
in .the manual. Although these games were not 
original, the students were enthusiastic because 
they knew they were helping the EDCO Readings 
program. 

2. The students making the primary games created 
§ames that reinforced skills and concepts that 
the small children were learning. Some of ^ 
these games included math bingo and initial 
consonant "fish." 

The program was so successful that several of the other 
teachers asked that the students continue their activities 
the following year with their new teacher. 



LOG ON USING FREE TIME 



by Marlon Perkins* 

Whitehead Road^Schopl, Grade 5 

Athens, Georgia 

"(November 1974-February 1975) 
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ABSTRACT ■ . 

This fifth-grade class at the Whitehead Road School in 
Athens, Georgia, designed and constructed active indoor 
qames in response tb the challenge of making more interest- 
ing games to play, during indoor recess.** The class spent 
approximately two hours per week making these games. Rec- 
ognizing the limi€ations of the classroom, the childrM de- 
cided to adapt for indoor play their favorite active games. 
To-^ determine wfiat active games weire favorites, the children 
designed and conducted a survey among themselves. Each 
child rated the twenty-two active games that the class 
listed; there were five ratings-^in the scale. In order to 
compare the games relative to one ^another, each rating was 
assigned points. By multiplying the points by the number 
of votes^ for each game rating ^and adding up the totalh for 
ea<^ rating, the children obtained a total score for each 
^game. The class administered this same survey to 'other 
classes in order to determine whether these other classes 
would rate the games in a similar way. Recognizing thai 
they could not possibly survey all the children, the cl^ss 
agreed qpon a suitable sample size. During the month of 
January the children^ designed and constructed the games. 
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Indoor recesses at the Whitehead Road School are not 
enthusiastically received^ because there is no school gym 
and the children must remain in 'their classrooms during this 
period. After several consecutive rainy days of indoor re- 
cess and the resulting'boredom from playing the same old 
board games, we talked about what we could do to remedy this 
situation. The children expressed an 'interest in designing, 
and making .new games for the classroom. Therefore, I chal- 
lenged them to design active games that could be played 
within the confines of the classroom. 

A discussion of the challenge followed. The class decided 
to eliminate Board games anJl' to concentrate on active games. 



♦Edited by USMES staff 

**Durin^ the year the challenge was broadened ^o include 
other types of activities besides games. ~ED. 



Several children were ready to devise a game Immediately; 
other children thought we should consider some of the limi- 
tations for Indoor active gamesa The class agreed that In 
designing' a game, the children \ioiild need to consider the 
following: . ' 

/ 

1. the size of the room 

2. the noise level 

3. the degree of activity Involved In playing 
the game 

4. safety factors 

The class next considered what kind of active games they 
enjoyed playing. Favorite games were mentioned and dis- 
cussed. An argument ensued wjien i asked what the favorite 
two or three games were'. Because the class did not"hiow, 
one child suggested that we conduct a survey In the class- 
room. Another child suggested that if the tiass knew the 
favorite outdoor games, they could use this Infprmatlon to 

f ;^etermin6 the kind of games they should design for Indoors. 

\i * A checklist survey was designed In which the respondent 
registered his feelings towards each ga;ne by checking an 
appropriate rating. The class then bralnstormed the follow- 
ing twenty-two active games to be Included in the survey: 

beaAbag toss , volleyball 

/ Twister Blind Man's Bluff 
Four-Square ' Capture the Flag 

klckball box hockey 

basketball putt-putt golf 

betichball Steal the Bacon 

dodgeball tag games 

bowling Cranes and Crows 

battleball Run-Down 

baseball Drop the Handkerchief 
Keep Away * racquet 'games^ 

The five opinion categories ih<?luded the following: 

1. I love it (the game^ . 

2. I like it. 

3. - It's O.K. 

■A- *^ J 
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Figure C3-I 
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4. I don't like It.^ * ' ' 

* 

5. I hate it, or I don't Jcnow how to play It.* ' 

if 

One student was delegated to put the questionnaire' on a ditto 
master and to give it to the teacher aide. During- the week 
the class completed the survey. ' 

In order to tally the surveys, the class decided to have 
one student count raised hands for votes iti the opinion 
categories for various games. Using the overhead projector, 
the totals were recorded on a transparency of the question-^' 
naire. The total tallies appear in Figure C3-1. ' ' 

In order to compare the relative popularity of each game, 
the t:hildren assigned points to each opinion category so that 
the category "I love it" was assigned five points, "I like 
it" was assigned four points, down to the last category of 
"I hate it" which was assigned one point\ By multiplying 
the points by the number of votes for eacji game rating, the 
children obtained a total gcore ^or^ each game. The children 
arrived at: the totals showyx, iri F.igtire C3-2. 





Game ' 


Points 




1. 


Basketball ' 


109 


12. 


2. 


Putt-Putt golf 


KJ9 


13. 


3. 


Racquet games 


10$ 


14. 


4. 


Dodgeball 


' 107 • 


15. 


5. 


Baseball 


.. 103^ 


16. 


6. 


Twister 


101 


17. 


.7.. 


Bowling 


100 


18. 


8. 


Klckball 


98 


19. 


9. 


Tag games 


'95 


.-20. 


10. 


Run-Down 


. 92 ' 


21. 


11. 


Four-Square 


91 


22. 



Game 



Points 



Volley ball 
Box hockey ' 
Beanbag toss 
Keep. Away 
Battle Ball 
St>eal the Bacon 
Blind Mans Bluff 
Cranp§ and Crows 
Drop the Handkerchief 
Capture the Flag 
Benchball' 



90 
83 
79 
78 
70 
69 
68 
61 
58 
56 
54 
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*The children might discuss how they woiOdLJeal with answers 
to this question. Would they coua^^^e^((ih check as a negative 
response towards th'&^game or just eCs an unknown? — ED* 
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When we had completed the calculatlon|fc we compared the 
totals of each game* Many children liad^^edlcted that kick- 
ball would be the favorite game and were surprised that ^bas- 
ketball and putt-putt golf were the top two .favorites,* 
The top eight games were the following: * 

basketball baseball 

putt-putt 'golf Twister ^ ^ 

xacquet games bowling 

%odgeball kickball 

The class graphed the game total%f The high math group 
proceeded on its dwn, graphing the data without trouble. 
The middle math group graphed the data with some assistance 
from the graphing "How To" Cards, The low math group was 
given a skill session on graphing, I used the overhead pro- 
jector and graphed the first few game totals. The children 
completed the graph on their own. Figure C3-3 shows one 
child's graph, 

. Marly children wpndered whether other classes would con- 
's id er "the same games as their favorite^. We decided that it 
would be fun to find out this information. In no time, the 
children discussed the possibility of having every student 
in grades three, four, and five take their sur|^rey. However, 
it soon became quite evident that tliis total number of stu-| 
dents would be enormous. We therefore talked abo^it survey 
techniques and sampling, I explained the concepts of random 
samples and stratified random samples. Based on this discus- 
sion, the class decided to survey every fifth boy and every 
fifth girl on the alphabetical class list in all the classes 
in grades three, four, and five. • 

The d^y the survey was administered turned out to be Ijuite 
chaotic. Children seemed to crawl out of the woodwork to 
take the survey. The number of ^ students involved was more 
than the class had anticipated. The class eliminated some 
of the confusion by picking the sample in a class and letting 
the student teacher or aide take the rest of the cla^ to the 
playground, , " ^ * 

-^ter the survey was administered, the total nimber of 
survey sheets were divided evenly among the children, who in 
turn tallied them. These totals wer'e then combined so that 



*The children might look at the results and determine where ^ 
there was a natural "line" between very popular and less 
popular games, — ED. 
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Figure C3-4 



each category had only one grand total. Again, five points 
were assigned to the-"l love it" category, four 'points to 
the "I like it" category, and so fot^th. Totals were again 
calculated for each game. Several children graphed these 
totals. Figure C3-4 shows one child's graph. 

We compared the survey results of our class with the other 
classes and discovered that ^hey were quite different. Only 
three ^ames—putt-putt golf, dod^ball, and baseball--were 
in the top six games in both samples. Kickball was the most 
favorite game of the other classes.* The top eight games 
were: 



'.kickball 
Keep Away 
tag games 
dodgeball 



baseball 
putt-putt golf 
Twister 
bowling 



After Dec^ber vacation the class began designing their 
active games. The class divided into small groups of three 
and four members. Each group' considered game equipment, 
game rules, number of players that could play at one time, 
and amount of space required to play the game. Each group/s 
game was presented to the class for discussion. The children 
were quite interested in what the other groups designed, and 
many good criticisms and suggestions were offered,.. ' 

During the month of January, the following gamis were 
constructed: 



1. 

2. 
3. 



Bowling—bowling pins and a bowling backstop 
were made from Tri-Wall. 

Racquets — these, were made from lumber. 

A game combining features from kickball and 
putt-pUtt golf—the player had to '^kick" a 
ping pong ball into a paper cup. 

A game t^at was a variation of Blind Man's Blpff 
played with teams. ' 

BallooA Bop (played similar to baseball) —the 
pitcher tossed the balloon to a seated player 
who had to "bop" the balloon with his head. The 
player then had to get to the base by ^"crab- 
walking" or 'Muck-walking," etc. Fielders could 
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*The children might discuss similarities and differences in 
the top eight games. Games could then be designed that in- 
corporated several of the most popular aspects.— ED» 
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Vc^ot catch the ballqon. Rather, they had to "bop" 
the balloon to^the basBman who c'duld catch It.' 
Later, after numerous complaints that using one's 
head was too difficult, the group changed the 
rule to allow the use of one's hand. 

6. Bean-bag tossA-thls game was designed for two 

teams. Team one flipped a cardboard spinner that 
pointed to colors corresponding to those on the 
target sheet taped to the floor. Team two mem- 
bers tried to toss the bean bags onto desl^ated 
color circles. Each color was worth a certain 
number of points • H the bean bag fell entirely 
within the circle,' ten extra points were ^^Iven. 

The children played their games for the remaining time 
they were Indoors^, The class^agreed thatjthe games had re* 
solved their problem of boreAm. 



LOG ON USING FRfifi-TlME 



by Robert Farias* • _ 
Adams School, Grade 6 
Lexington, Massachiisetts 
(December 197A-June^l975) 
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ABSTRACT ' ' . , 

This sixth^grade class was faced with the problem of what 
to do during noon indoor recess when the weather turned cold 
and they had to remain indoors. After several weeks of ^ 
playing board games in the classroom, the children began (to 
express their frustrations at not being able to do other 
. things, such as playing in the gym. After a lengthy dis- 
cussion of the ^ssibility of using the gym, the- class real- 
ized that their concern was with the whole aspect of recess 
Itself, both indoors and outdoors. Proposing three recess 
activities-'-outdoor sports , active games in the gym, and 
board games in the game room, the class presented its argw 
went to the principal. The principal agreed to allow the 
class to investigate the three recess activities provided 
the^ children worked out the details. Working daily, the 
class divided into three groups to work on each recess 
activity. The outdoor sports group investigated ice skat- 
ing on the pond* located behihd the school. The children 
surveyed grades one through six to determine interest. They 
also surveyed the teachers to determine who would be willing 
to supervise. Rules were established for skating, and a 
schedule for teachers whd^olunteered to supervise was ar- 
ranged. The skating turned out to be a success vit^ no 
problems of discipline. Th6 games room groytp and phe gym 
group faced insurmoimtable scheduling problems. Finally, 
the class resigned itself to continuing to playt games in 
the classroom, ^y a hand vote they determined that chess 

the favorite game eai^hg 'the^hildr^, and they therefore 
decided to have ch^s tourname)[its . They made chess boards 
and pieces in the Desipj LaJb and also established playing 
&Qhedules. In the spring the ' classK organized softball games 
which turned out ±o be very popular. * • 



The problem of noon Indpor recess arose towards the end 
of December when th6' weather turned cold and the children 
remained Indoors. During these recesses the children spent 
fifteen minutes eating lunch before reporting to the class- 
room for a forty-minute play period In which they played 



*Edlted by USMES staff 



board games and were supervised by lunch aides • /After 
several days of this routine, the children began to express 
their frustrations at not being able to do other things 
during this time. 

The children were 'disturbed that they could not use the 
gym during noon recess. In the ensuing discussion, which 
became quite heated at times, the clas^ talked aboyt what 
they would have to do to be §ble to use the gym. Topics 
such as supervls±oi\, the gym .schedule, fdlrness to other 
cSasses, and girls vs. boys using the gym were all talked 



The children agreed that the gym schedule should be ob- 
tained from the gym teacher in order to arrange for some 
sort of lunch -time u^e. Many children felt that the other 
classes, would object if just our class used the gym. The 
class agreed that they would need to survey the other 
upper grades to see how many students were Interested in 
using the gym. Several girls wanted days set aside when 
only girls or only boys used the gym. This idea, however, 
was abandoned because the children reasoned that if every- 
one shared the gym, then 'everyone would ]>e able to use the 
gym the maximum number of .days it Vas available. 

A £eW children wondered what they could do since they 
were not interested in the gym. These children expressed 
an Interest in doing other things, perhaps in other parts 
of the building, such as the art room. With this thought, 
the class suddenly realized that 'the problem they were con- 
cerned with was the whole aspect of recess, both indoors 
and outdodrs. 

We explored the implications of an organized recess pro- 
gram. The jaain concern was that of supervision. The ' 
children realized that if other parts of the school build- 
ing were made available for refg^ss activities or if dctivi- 
Jiies were outdoors, the schedules of the teacher aides 
would need to be altered. The children recognized that 
such alterations would require them to go through admini- 
strative channels. The class agreed that it was worth 
informing the student council about their proposal for an 
organized recess program. 

Upon their retym from vacatioh, the children sent word 
to the student council that they watited more activities 
available during recess period. The student council, which 
is very active, passed this complaint on .to the school *s 
,P.T.A. Executive Board. The P.T.A. board met with the ^ 
school principal to discuss the feasibility 6f allowing 
more tecess activities. The principal agreed to consider 
any constructive suggestions the children might have. 




The children proposed three recess-time activities: ^ 

!• Outdoor winter sports, such as ice skating and 
sledding 

2. Indoor active sports using the gym 

3, A game>rdom for board games, such as chess 

In presenting their case to t\^e principal, the children 
offered the fallowing reasons for the proposed activities: 

1. Thle children challenged the idea that snow and 
the cold should restrict them from going out- 
doors,' They reasoned that if activities such as 
skating and sledding were offered, children would 
not be as cold as they would be just Standing 
around as they did presently. They also felt 
that snowball throwing would stop if children had 
other things to do,, Finally, if the gym and game 
room were also made available during noon recess 
time, the students would be spread among the 
three areas with no one^area becoming too 
crowded • • 

2, Most of the children agreed that during recess 
time they should be allowed to mingle with 
friends in the other rooms. The gym and game 
room would provide such an opportunity. Again, 
the children reasoned that if there were avail- 
able things for children to do,, then there would 
be ^ewer discipline problems. 

The principal agreed to their three proposals on tfce - 
condition' that, they worked out scheduling and other prob- 
lems connected with each proposal. He also suggested an 
outdoor sports activity, target snowball throwing. The 
^lass decided to divide into three groups to work on each * 
aspect of the recess program, ^ 

The children interested in the outdoor sports concen-*- 
trated on ice skating since the pond behind the school was 
just beginning to freeze over, ^A survey was conducted 
among seven of the upper grades (fourth through sixth) to, 
determine the number of children who were interested in 
skating and the number of teachers who would be willing to 
supervise. They obtained the following numbers: 
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Figure €4^1 



Number of Children 
^^^Qs Interested In Skating 



Mr, Farias 


18 


Mrs • Szerenyl 


Xo 


Miss Alcorn 


17 


M-t a a UoVi 1 


20 


Mrs. Clinton 




'Mrs. Arch 


20 


Mrs. Da\^dson 


14 




126 


Number of teachers available ^or 


supervision: 3 



Several weeks later, jthe class noticed that their survey 
had not Included children In kindergarten through third 
grade, ^nd do another survey of grades one through six was 
conducted, (The kindergarten ^children were excluded because 
they were on a half -day session.) The result3 of the second 
survey revealed that eighty primary children (grades one 
through three) and eighty-five Intermediate children were 
Interested In ^katlngv* Six intermediate and one primary 
teacher were available and willing to supervise the skating. 
Figure C4-1 shows one child *s bar graph of the data from the 
second survey; 

After a discussion with the principal and me, the chil- 
dren decided to eliminate grades one through three from the 
, skating activity. The reasons given were .lack 'of interest 
of the primary teachers and problems that puld undoubtedly 
result from putting on and taking off the little kids* / 
skates. Several children suggested that the older children 
could possibly help the younger ones, but the majority of 
the class felt that this would cut into ,theijr lunch time^a^d 
skating time. The class agreed that a possible solution to 
this problem would be to offer Thursday af terqoon** skating 
with parent supervision. 

The children established a schedule for teacher and 
teacher aide supervision but neglected to consider the 
French teacher *s unique schediae. Tfiey rewrote the sche- 
dule to accommodate this* teacher. The following was the 
group *s final schedule: 

*Th^ children might discuss the apparent drop in interest 
among intermediate children from 126 to 85. — ED. 

**There is no school On Thursday afternoons in Lexingtdh. 
This time is set aside for teacher planning and confer-K^ 
ence8.~ED.' 



SUPERVISORS FOR SKATING 



Beginning at 12:35 p.m., Ending at 1:05 p.m. 



Jan. 17 




Mr . Farias 


Jan • ^0 




Mrs. opinexxi 


Jan. 29 




Mrs. Arch 


J^n. 31 


\ 


Mrs. Szerenyl 


Feb. 3 




Mrs. DerManuelian 


Feb. A 




Mr. Zlehler 


. F>b. 5 




Mr. Farias 


Feb.. 7 




Mrs. Arch 



To determine If there were really enough room for every- 
one to skate at the same time, the group vent outdoors to 
measure the pond I The area measured 198 ft. In diameter 
with a wall down the middle dividing this area In half. ^ 
The children felt that this was adequate space. They also 
deci'ded to make use of the wall by designating sections of 
it for each cl^ss to hang its belongings, such as scarves, 
mittens, and hats. They established^ the rule that no class 
could go nekT' another classes wall section. ' 

The group made skating rules and talked about ways to 
enforce them. They came up with the idea of a penalty box 
for any violators with the supervising teacher or aide 
determining the length of time one had to sit in the^box • 
The following list of skating* rules was distributed to each 
of the involved classes: I 

4 " 

RULES F(^ ICE SKATING 

1. Hockey sticks and pucks arjs not allowed I 

2. Rough play is not permitted. 

3. Use only the storagie area assigned to your class. 

4. .Throwing or spraying snow is not permitted. 

5. Tripping is not allowed*. 

6. Valuable^ should not be brought to the pond. 

7. Pony TAil holders should be elastit. 

8. Holding hands is not allowed. 

SKATING WILL BEGIN ON JANUARY •27th. ' 

On the first skating day the weather was wet; conse- 
quently, therecwas some doubt as to whether theye would be 
skating. Only twenty children had brought th.eir skates to 
school. The children had a lot of fun, but decided they 




could have even more fun if they built an ice skating 
obstacle course.'* Indoors, they drew diagrams of what their 
obstacle course might look like, estimating where various 
obstacles might go. Figure C4-2 shows one child's sketch. 
Unfortunately, t^iese children did not get beyond the plan-, 
ning stages. The weather permitted only one month of 
skating., 

At the end of February, the ice skating had to be 
stopped due to the warm. weather. The class^ f elt it had * 
been a success and was appreciated by both the supervising 
. teachers an.d the skaters because there had not ieen one 
Incident of misbehavior. ; , 

While the outdoor sports group 'had been working, the 
other two groups had investigated the use of the gym for 
indoor active games and the auditorium for a game room,*- 
The gym group obtained permission from the gym teacher to 
use the gym during the lunch period. Without polling' the 
other intermediate cldsses, the group arranged a schedule 
that was convenient for our class and the fifth-grade 
clSss with which our class occasionally teamed* After a, 
few days in the gym, however , -other Intermediate classes 
began to complain. The gym schedule was tevi^ed to accom- 
modate all interested classes', but this was soon abandoned 
because there were too many interested* children and the 
schedule ttpcame 'confusing and' pointless.* 

The games room group also faced an ipsurmourltable 
scheduling 'problem because the room to be used also served 
as an auditorium. Because school plays, chorus concerts, 
etc., were scheduled fox the spring, various g&ups needed 
to use the auditorium to practice. The group examined the 
auditorium schedule and agreed that there were not enough 
c5pen time slots for -them to proceed. The grd^p resigned, 
itselE to the fact that the class would have to continue * 
playing the board games In the* classroom.** 

The class discussed ways to make the board games more ' 
exciting. By hand vote It was determined that -the game of 
chess was the favorite. Several children suggested having 
chess tournaments, and this idea was promptly accepted. 

Most of the children decide4 to make their own chess 



*The children might discuss the Hif f iculties with the 
scheduling system and suggest improvements that'iiould then 
be tried out.~ED. ^ • - 

**The class might distuss whether they could design s6me* 
active games wlSich would involve evetyone in the class and ' 
could be played on some days. The class might also inves- 
tigate whether another room might be used a§.a game room* ' 

~ed; . . . ' 



Tnf&r mediate - Chtss lournarr?er?r 



Ionia 



Una 



Mnrfhn 



Susan. 



Lon 




85 



boards and pieces • Trl-Wall was cut up for the boards and 
wooden dowels were cut Into one-- and two-lnch lengths for 
the chess pieces. The class was divided Into two levels 
according to 'ablllty---advanced and Intermediate • Within | 
these two levels, players were matched according to relative 
ability. The two class tournament rosters are shown In 
Figure^ C4-3 • 

By March the weather permitted a few days of outdoor re- , 
cess. The children recognized that the problem of what to 
^do during noon recess time was still present • They began 
thinking about spring activities that could be offered and 
the general consensus was that Softball was one good possi- 
bility. They spent several weeks surveying the Intermediate 
grades to determine Interest and number of possible players. 
They decided to have two leagues . (boys arid girls), and teams 
were drranged according to playing ability. Three catego-' 
rles of teams were arranged, fourth-grade boys, fifth/sixth- 
grade boys and fourth/f If th/sixth-grade girls. Teachers 
were also asked to par-tlclpate. i 

The spring Softball was another successful activity. " ' 
During pre^lbTis years the school faculty and administration, 
as well as the P.T.A., had been concerned over the ever-- 
Increasing numbers of playground accidents. This spring, 
however, the faculty and administration noted that there 
were fewer aacldents, and the consensus was that thlslfjfas 
because most of the children were Involved with the Softball 
games, either playing or watching. 
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LOG ON USING -FREE TIME 

by Elizabeth Gllpatrlck* 
Heatherwood School, Grade 6 
Boulder, Colorado 
(February 1974-May 1974) 




ABSTRACT \ 

This sixth-grade class spent approximately two ana\one- 
half hours per week establishing a music center in school 
where students could go to study or listen to mfusic whex^ever 
they had available time. After much initial discussion \>f 
the problems of setting up a center, the class divided into 
groups to work on the following problems: 

1, Where to locate the center 

2, How to equip it 

1, Who should use the center 

4, What the center rules should be 

,5. What music should be available, in the center 

Because there vals not much time left in the school year, the 
class decided to run a pilot program for a random sample of 
students using currently available cassette equipment. By 
doing this they would find out how large the center would 
have to be for use Jby the whole school and what problems, 
might be encountered. They decided which records to tape by 
tallying suggestions gathered from each grade and choosing 
albums by the most popular performers. A tape recorder with 
seven earphones was set Up on a modified study carrel in a^^ 
seminar' room, a^d the equipment was tested. When the center 
was ready, a girl and a boy from each class in the school 
were trained to use the equipment and allowed to use the 
center at certain times. After a month, the class discussed 
ilfe problems they had noticed when the center was beJj^ used. 
Since, at that time, there were only two weeks left in the 
school year, the students decided to let each class in the 
upper grades use the music center for one xfay hefore the 
.summer vacation^ # 



My class became Interested in setting up a music center 
in the school following a discussion on a challenge related 
to using music to improve the school environment. The gist 



of the discussion was that although l^ackground music Mght 
be pleasant for everyone^ not everyone would have -ttie same 
taste In music. Th^ music center was 6een as a feasible 

practical solution to this problem. 'With a center, 
cMlldren could gp to study, read, or^ listen whenever they 
had time during the s^chool day wlthQut dlsruptlngVother 
students. ^ • / 

.The c^ass quickly Identified many pi;oblem8 In, organizing 
the cenifeei[. As the children debated various Issues, we* 
listed on the board the«^folloWin^ ^Issues and tadk^ that 
needed to ]yt considered and Tnvestigajted: . 

1.- Where 'to locat^e the center. 

Who Vlll use' the cenj;^r? » ' 

3/ Caije of the equipment. ^ 

4. Cost of establishing and maintaining the center. 
5^ Locating 'funds' to finance the center. * 

6. Size of the center. -» 

7. Number of people who can use the center- at the , 
same time. 

8. > Amount of time per person In^e center. 

9. Center hours. * ' ^ \ 
^ 10. Kind of music .available. ^ 

^11. Should duplicate' tapes be available? 
12. Who should run fhe center? ^ 

« 

The class spenl> considerable time debating ^^ho should 
be able to use the center once It was Established^ Many 
hlldren wanted the center to be just for the sdjxth grade; 
others felt we did nofc'have the right to use sctlool' equip- 
ment exclusively fbr a few. people. One main concern was 
that younger 'students might mistreat or mishandle the 
equlpjnent, ^ut some students felt that we t:ould"not be sure 
of this until we had allowed *the younger children to use 
the center. Several « students suggeste<l Initially , allowing 
only our class to use the center. However, this Idea was 
' vetoed because everyo'ne In the class knew that we were set- 
ting the center up onlx- on an experimental basis and would 

be especially careful ^ l ^t^ ~4Jie e q^ipm e n t^ — — 

One child suggested observing another class using the 
center. If the students mistreated the equipment, that 
class would not be allowed to use the center a^ain. In . 
the* end, the children, agreed to the idea of selecting, at 
random, sevetal cUlldreh from various grade levdls to 
use the center initially. . * - 

At our next session we started ^ form commit^tees that 
would be responsible for the main jobs In establishing the 



center. Someone comnfented that he hated committees and 
suggested that the whole class work on each of the problems, 
one at a time. This'^idea was roundly criticized by those 
impatient with what had amounted, so far, -to j^ust too much 
discussion.^ They were vehement that five jobs could be 
' done at once if we had five groups working simultaneously. 
The major tasks were defined as follows: 

^ 1. Securing a desirable location for the center 

2. Securing the proper equipment (we had decided a 
cassette tape recorder was the best financially) 
and storage { 

3. Establishing rules and regulations for the center 

4. Setting lip the sample who would use. the center 
, , (talking to the kids' teachers^, working out an 

initial time schedule ,'^^ifeiccting children) 

5. Selecting the music to^e tajied 

We were stuck for a while on how to . choose the members 
of each committee, until a student suggested we justVtry 
a ^ow of hands and see whether the groups were fairly 
even in number of members. (Luckily there werel) The 
newly formed committees then elected chairmen and, started 
to work Qjiy^eir' problems. 

Th^^^^^ worked in these five groups and occasionally 
* held ^^H^meetlngs when problems overlapped the ^different 
areas. Althpugh the^ groups worked simultaneously the activ- 
ities of 4ach grottp are described .in turn, . 

The childKjen in the Ibbaition grbup immediately went to 
\ talk!., to the librarian about tW possibility of situating 
the listening center in the library. While the librarian 
f was in favor .of the. idea,., he. off ^re.d the childnsn a rather 
, (msui table spot (being too'^small and hard to...iceach) % How- 
^ver, the childt.en*s main concern was that the^ librarian > 
>^i'|ted that students using .the music cent^ wdiild have to 
follow the library rules if the? Renter ^.wereVl-oca ted in the 
library. This worried the ..children because , they wanted to 
d'evise their .qwn^ ruleS^ for the center. They decided to. set 
up the center elsewhere, so that they jcould.have Control » 
over it ih the testing Stages;* v^htfy thought ..that *Vhen i*t.^.. 
''"l-was rlmning smoothly, thc^^^ it £o .the ./ 

;^Pjlbrarjr so that the-^ librarian coUi4. monitof itlt '.This 'course 
,,oi^act;lbn al^o had the advaijtage of>g^ttin$;- library f unt^^ . 
f (xp^^qtiljiment for the -fully cperatiopH center. * 
K .They -next talked ui,t:h the •jprinclpal and secured" per- '\ 
a^ssion ta use a seminift. rood' -for ^ a couple of h9Urs ,^^three ' 
.d^M^.w'efek."'.. After again jji4 eyeing' thdWtuation with the ; 




librarian, they decided to set up the trial listening center 
in the seminar room. 

The equipment group got off to a slow start as they had 
difficulty selecting a chairman. When, after several ses- 
sions, they still had found no means of getting equipment 
for the test center, I helped them by borrowing a portable 
cassette recorder from another teacher. The students still 
ha5 to find earphones, a junction box, tapes, etc. There 
were several possibilities for long-term funding of the 
center, including submitting a proposal P.T.A. support 
and library resources if we went" under the librarian's 
rather over-protective wing. .For our immediate needs,, the 
library funds (supplemented by my own pocket) provided 
money for tapes. The equipment group decided to buy si^t- 
teen tapes initially. The library was also their source 
of earphones and terminals. The earphones were connected 
to a junction box that was plugged into the cassette re- 
corder. 

The equipment group also saw to the physical setup of 
the center. They made sure tables would be available and 
considered whether to design a list^niijg carrel of some 
sort. They obtained a cardboard study carrel that they 
modified bjr cutting some holes in it to suit the needs of 
th^ listening center. This is illustrated in Figute C5-1. 

The boys 'in the equipment group worked out a good lay- 
out for all the equipment in the^" Seminar room and tested 
the equipment to be sure it was in good working order. Un- 
fortunately, they left the tape recorder and earphones in 
the seminar room, and someone spilled something powdery 
all over it. They were very upset about this, but it pre- 
cipitated much thought about places to store the equipment 
when it was not* in use. They talked about locking dt up 
but decided that the equipment needed to be available 
duringf the day ^M that there was no problem at night. 
The media room, the office, and the quiet room were possible, 
locations they suggested. Their criteria ,for a storage 
room were the fallowing: 

1. ifWt-sLn someone 'else's way 

2. supervifeipn 

3. easy access 

4. easy to get out and use • 

They decided they needed a cart on which to store the 
equipment and asked the librarian df they could have, a cart 
and if they could keep the equipment in the media room. 
Both these requests were granted, and they cleaned up the 



equipment and stored it in its new home. 

After comi^leting the task of securl'iig the seminar room 
as the location for the listening center, the members of 
the location group joined forces with the rules andsampling 
groups to develop procedures for testing the cente0f Th*fe 
sampling group first found out from the office what the 
proportion of boys to girls and upper to lower elementary 
children was in the school. They wanted to know this to be 
sure of getting a representative sample of the whole school. 
As it turned out there. were approximately fifty-one per 
cent boys and forty-nine per cent girls, and so the chil- 
dren decided that one boy and one girl from each class 
wou^d be a representative sample. The^ chose their sample 
by randomly pointing a finger at names on each class list. 
#WCtiey wrote up a list of all these names and distributed it 
to* the teachers r The sheets also contained infojrmation 
about when the center would be open. ^ ' - " 

The rules group began immediately to decide what kinds 
of beh^ioral and scheduling rules they thought feasible 
to test. However, after drawing up some fairly practical 
, , rules, they decided they 'could go no further until the 

scheduling of the room and the sampling of the school had 
been organized. Althd^ugh this group was very keen on 
writing notes and making signs, they readily admitted that 
they themselves did n^ot read signs carefully. Thus, they 
decided that the best toethod to use would be to train the 
children personally; when everything was ready, they would 
have a mass meeting of all the children selected for the 
test. They would tell them what we were testing, show them 
the center, acquaint them with the schedule, ebqjlain the 
equipment, and make sute the primary children understood 
everything. . ' 

The rules group then got into a discussion of how many 
children would be allowed to use the center at any on*e time, 
how long they would be allowed td stay, and what to do about 
people who misused the center. Various suggestions for 
monitoring, the center were made, such as to have children 
^ sign their name^and J^ejtime as thi|y entered the room, to \ 

have *someone in the room all the tiine^ and to have chil- 
-.^ dren sign out with their teacher when they wanted to use 
. the center. * - 

This last idea was most popular since they could check 
the teachers' chart? if someone misused the equipment at 
any time. To simplify this process, they decided to make 
charts for each teacher. Two , boys volunteered to do this 
, and to distribute the charts to the teachers before the 
center opened. ,i _ - 

ERIC 150. ^ V , 
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' We discovered that we^ had twelye terminals and only 
Sfeven earphones and discussed wh« to do If there were more 
than seven people or If the children fought over whit to 
listen to. We also discussed how long each child should 
be allowed to listen. They felt that one whole side of a ^ 
tape (forty-three minutes) was too lon^ but that only one 
song (about two minutes) was too short. The rules they 
eventually drew up were as follows; ' ^ 

1. People who mishandle equipment more than once 
should not be allowed to use the center again. / 

2. No more children should use the center ^ tharf 
there are earphones available. 

3; No tapes a,re to be borrowed from the center. 

4. After listening for thirty minutes, children who 
have been in the center Jthe longest should give 
up their places to others coming in.- 

5. The choice of music is on a "first come, first 
served" basis but should be relinquished after 
thirty^ minutes. 

The group thought they should set up a schedule for 
the children in the class to monitor the use of the center. 
The monitoring schedule and the schedule of children 
responsible for the equipment were drawn up in chart form 
.as soon as the seminar room schedule was finished. 

The music selection group spent the first session 
realizing how difficult their task was. They discovered 
how varied their own musical tastes were and realized that 
the first graders might not like performers such as Alice 
Cooper, which the music selection group themselves enjo/ed. 
In the next session they hastily devised a survey 'to .give 
to all six graders to get some indication of their prefer-^ 
ences for different types of music. The form they prepared 
listed different categories of music, and the children were 
to mark the ones they liked: 

orchestra 

jazz 

rock 

pop , . • ^ 

solo 

country 

comedy 

folk 



Thay discussed their .survey further and realized that 
lower elementary children would have dlffculty reading or 
even understanding some of the categories. One girl sug- 
gested asking the primary teachers whether their students 
would understand the words on the list. After talking fur- 
ther about thes$ categories, they found that* even some mem- 
bers of the group were not clear about the meanings of the 
categories.^ They tried cutting it to^fewer and simpler 
categories but/ that .did^ not seem very satisfactory. / 

The next s,uggestion was to hav^fe everyone list five 
records or so^gs that they liked and put themin a box. 
This seemed likely to produce an overwhelming response, and, 
when someone; thought of having a suggestion box, all the 
group agreed this was a good idea. They thought that they 
could categorize the suggestions into different types of 
music and choose the records accordingly.* 

The Qhildren made a ballot box for each grade level 
and d^cptated them with musical symbols. They wrote and 
scheduled an all-school announcement explaining why the 
suggestions were wanted and stating that the boxes would 
be left out for a week. ^' 

When it came to collecting the suggestion boxes, the 
group was disappointed to find that first graders had cut 
up their box and were using it for bottle caps. ' Although 
the first graders were given another box, they had lost 
interest in answering the survey. The group wa^very 
excited, however, about opening the other boxes and reading 
the suggestions. They were very partisaij^^d cheered or 
groaned at "good" t>r "bad" suggest ionsT^There was a lot 
of confusion as to how to count the sugges^l^Ans. They 
finally began to write down feach suggestion and make a 
tally mark each' time it was /suggested*^ The group working 
with the fourth-grade box began to throw out some of the 
responses and had to be reminded that all suggestions had 
to be tallied^ even if they were considered "dumb." 

They had some trouble interpreting the survey results 
because some responses indicated song titles, while others 
gave performers' names, and still others gave album titles. 
We decided that the only possible way to categorize was by 
performers and listed the most popular performers for each 
grade level. It turned out that lower elementary students 
were interested in tousic they had heard in music class and 
on television programs such as "Sesame Street." Upper 
elementary students were interested in popular music they 
had heard on the radio and some classical music they had 
heard in music class or perfomed themselves in choirs and 
instrumental groups. ^ 1 "^O 



When the records were finally chosen, the students 
started bringing them from home. As I was the only person 
with equipment to tape the records, this became my Easter 
vacation assignment. Most of the tapes were* of j^op records, 
but we made two. tapes of Sesame Street songs, a children's 
album by Peter', Paul, and Mary, and another album of songs 
f Qr children. There were also some classical records that 
the children knew .well, mostly examples of the orchestral 
instruments they studied. When we had fbui^teen tapes re- 
corded, we decided we were ready to opfen tifq center. 

The opening of the listening center was delayed a couple 
of weeks because both the class and myself were very in- 
volved in rehearsing 'for an after-school musical perfor- 
mance. However, when we finally ha^* the time to train the 
children in the sample, we opened the center and let it run 
for several weekfe.* Then we all came together to discuss 
what we had accomplished and what the problems were. 

The main problem seemed to have been that some of * the 
children in Jthe sample did not use the listening center 
and that some of the children in the class forgot the 
schedule for taking equipment to the seminar room and 
monitoring the center. . I pointed out that this was their 
responsibility and that they could not expect teachers to 
remind them. »One girl thought that tf the school bought 
a lot of new equipment children would be more interested * 
in the center. We also had a problem of some mistreatment 
of the equipment, and I had to go into the room a few times 
at the request of the monitors to enforce correct use of 
the equipment.. * 

We' then discuss^ed what we should do with the center in 
the remaining two weeks of school. About half the class 
was in favor t>f closing it because they were too busy with 
sports and other ^special events to care for it. One ,child 
suggested reserving it for upper grades. After a long dis- 
cussion about various ways to keep the center open, fifteen 

*If more time was available the students might (l)design a 
questionnaire to find out why the children did not use the 
center, (2)analy2e the data to find out the ages of the 
children that used the listening center more often^ (3) set 
up a better system for managing" the listening center, (4) 
find out the grade levels of children wh6 mishandled the 
equipment, and (5) find out which tapes were used more 
frequently. — ED. 
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children voted to keep it open and ten voted to close it. 
These ten left the group to. do something klse. ^ 

Because they had not yet used it themselves, one of 
the remaining children suggested arranging a special time 
for the class to use the center. This developed into the 
idea of letting each class in fte upper grades use the cen- 
ter for one day, Several students wanted to encourage the 
fifth graders, to use it to generate an interest in con- 
tlnulng the center next year when the present sixth graders 
had left.* However, the group decided to start with the 
sixth graders, allowing children who had finished their work 
and had permlssioii from their teachers to use the center. 
After checking with the sixth-grade teachers, the children 
arranged a schedule so that each sixth-grade class could 
use the center for a day. 

The lasting effect of the d^iildren's work on this 
challenge was the purchase of an audiovisual complex for 
the school. As our efforts at a listening center had 
proved 'fruitful, the faculty thought that money left over 
from the school's original building fund inighf be made 
available for equipment. 

The six boys on the equipment committee accompanied me 
^ne Saturday to a local sound equipment store in order 
to decide which equipment should be purchased. We spent 
the whole morning there, and the assistant was excited by 
our project and was very helpful. He demonstrated many dif- 
ferent models, explaining the advantages of each, and the 
children considered whether grade school students could 
operate the equipment. 

On the basis of this field trip, we could recommend 
definite brands to the faculty. Unfortunately, the pro- 
. posal to the faculty had to be Written very quickly, and. 
there was insufficient time^ to let the children themselves 
write it. But, the result of our efforts was that $800 
from the building fund, supplemented by another $1^5 from^ 
the P.T.A., wa^ spent on audiovisual equipment. As the 
delivery of the equipment took nearly a year, this class 
could do no more toward a permanent school listening center. 



*The class could have written instructions, based on <heir 
experiences and the results of the evaluation of the test, 
run, for the next grade to- set up the listening center for 
the whole schools —ED. 
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ABSTRACT 

When this fifths-grade class began work on designing 
replacements for dice, they investigated many different pos- 
sibilities including spinners, coins, a number board, mar-- 
bles rolled into holes in a box, and drawing numbers from 
a hat. while a control group threw dice and recorded how 
many times each number (from 2 through 12) came up on a bar 
graph, other groups constructed their devices and then tested 
them in a similar manner. By comparing the graphs for the 
various devices with the dice graph, the class was able to 
decide which devices would work as replacements for the dice. 



My fifth-grade class began work .on designing replacement 
'dice for a Monopoly game after. I Jxxld a §tory about an oc-- 
casion^on which dice were needed but regular dice were not 
available.** class discussion produced many ideas, includ- 
ing the following: 

1. make dice 

2. use baby blocks 

3 . a . spinner ^ 

4. a number star ' 

^5. roll marbles into holes in a cardboard box 

6. flip coins 

- 7. throw an eraser on the board and move to the 
square it hits 

8. drop a piece of paper on a number board 

9. put numbers under cups 
10. draw numbers from a hat 

At this point, one student objected to many of the sug- 
gestions, "A lot of those things won't work because the num- 
bers won t come up thfe way they do on the dice.'^ Many»o£ 
the other students disagreed with- this statement, and pointed 
out reasons that their ideas would work like the dice. 



*Edited by USMES staff 

**The challenge to design dice might be more real if special 
dice or spinners were needed for a game. — EP. 
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Finally I aske/1, "How could you prove that the numbers 
would come up one way for the dice and another way for some 
other^ method?" One girl then suggested that the dice could 
be rolled and then the other method could be tried to see 
if the same number came up on both. 

Another student modified the idea: 'Vrite down all the 
numbers when", they come up and then see if your two lists are 
the same." The class decided to divide into groups to test 
each replacement method listed, with one group rolling, dice 
and recording numbers to be' compared with the other methods. 

At our, next session the groups testing various methods 
wrote up descriptions of their dice replacement devices, in- 
cluding a list of materials needed and a drawing of anything 
that had to be built. (See Figures C6-1 and C6-2 for sample 
drawings.) 



Figure C6-1 
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Figure C6-»2 



.The Dice Group began rolling dice and recording the num- 
bers that came up, *Near the "fend of the session, the Dice 
Group showed me a piece of paper covered with' columns of 
numbers. Oae of the students said, "This doesn't make any 
se(nse." When I pointed out that the data looked good but 
that it was hard to understand because of the way It-^halJ 
been recorded, Dne" student suggested counting how many. times 
each number had been recorded and writing that ^own. 



Id 
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The next day I showed the chart made by the Dice Group to 
the rest of the class, I asked the class **How many sixes - 
did the Dice Group get^ How many zeroes? How many ones? 
Hew many nines?, . .Elevens?" The class saw t^t the Dice 
Group didn^t get any zeroes or ones and that there were more 
sixes rolled than elevens, .1 then asked the class, '*vniat 
numbers can you get when you roll two dice?" The children 
then realized that the dice replacement devices they wer6 
constructing shoul^only display numbers '2 through 12, since 
these were the only numbers that came up when the dice were 
thrown. ^ . 

I next showed the class how to make a bar graph tally of 
their results . After giving each, student a piece of graph 
paper, I set up a graph form on the board and, as one stu- 
dent rolled the dice, recorded the results on the graph. 
As the studei^ts observed the process, they began to. gener- 
alize what was happeiiing with statements such as "it id 
higher in the middle and lower at the ends." After fifty 
rolls. Trended the session by reminding the class of these 
two points: 

• Make sure your projects give all the numbers 
" from 2 to 12. ' — ^. 

• Record your test results on graph paper. 

Most of the groups continued to work on constructing a 
dice replacement device. Some students went to the Design 
Lab to use the tools and materials available there. 

The Dice Group rolled dice up to 500 times and then began 
constructing a large graph to display their data. One^lPu- 
dent in the Dice Group was concerned about comparing results 
that were tested for different* tlumbers, of trials. He won- 
dered how to compare 100 spins of the number star with 500 
rolls of the dice. When I suggested that this could be done 
by calculating percentages, I found that the whole group was 
interested in learning how to do this. After referring to 
a math text, I showed the group how to calculate percentages 
The Dice Group then calculated the percentage of throws re^- 
corded for each number appearing on their graph. 

As the other groups worked on their devices, I noticed 
that iseveral modifications were made: 

1^ Students working* on the ntimber star constructed 
a second star numbeffed 7 thru 12, then pinned 
the two stars to a pencil eraser so that all 
twelve points were visible ♦ 



2. Students -constructing the number board erased 
the area for the number one. ^ 

3. Students drawing numbers from a hat threw out 
the slj-p for number 1 and added slips for 
numbers 7 thru 12. 

4. Students putting numbers under cups added cups 
' for numbers 7 thru 12. 

By the next session, most students had completed construc- 
tion and were testing their devices. The question came up 
as to the number of trials necessary for a good test. The 
Dice Group noted that although more t?:ials had made their 
graph higher, the shape of the graph at 'the top had .not . 
changed much. They felt that^the-shape o£ this curve was 
more important than the number of trials. However, they 
made no decision as to how many trials were enough. 

Because many fituderits continued to ask how many trials 
were enough, I called the class together and displayed sev- 
eral student giJaphs, suggMtinlg that their shape ^t the top 
was the most^ important thing rather than how •'high" the 
graph was. Ijhen several students still requested ,a* specific 
number of trials, I arbitrarily selected 100 as the minimum 
number of trials. 

Several groups were having difficulties. The Coin Flip- 
ping Group could not decide how to eliminate one and zero 
from their flips but finally depide4 ^to ignore flips which 
gave zero or one and flip again. • 

The Spinnet Group decided that thpir project was no good 
since they didn^t put all the right numbers on the spinner 
and there was not enough time to make a new spinner. I 
pointed out that to play Monopoly,* two dice must be rolled 
and the numbers added to get the correct number of spaces 
to move, I then asked the group" hqw* they could use the 
spinner in playing Monopoly • The group then saw that if 
they used the spinner r^Wlce for each turn and adiJed the num- 
bers, they could make the spinner have the same numbers ad 
those on the dice« 

ico. .. • . . . " ■ 



,,;.jA8 the groups completed'. their Resting, two groups e^-- 
pftefised dissatisfaction w£th their very '^lat graphs but-felt 
^ that^chan^ing their ptpjects iJould be cheating. I pointed 
•.out that it would not be cheating to modifj?: their' -^nroject^ 
•.^and th^t the, important thi^g was that they .'had carefully -,7^ 

tested f.theirSdevlces and proved that '■"they did notiwark. *-*' • 
■ SLtice hbth groups (jPuHing Numbers frbm a Hat-.and Numbers , * 
ui«der Cups) npw wish^ed td-*modify.,theii' devices'^ I "d^mon- ' ' 
strated .with .a pair df dice, (a red d^e and a-;^ite -dfVe) why'^ 
%cet'taiTi^i»v^mberslcame. up more oft'eb than others.''* \' ;■ 
■, As Ic threw the dic^', stud^pts" constructed a chart^'similar 
'..to the chdrt below: 
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' Cdiibination * 


Total . • ■ 
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I tl\eti pbihted 'out- that slnc^e there were five possible ways 
to roll a six wit'h the. two'dice, they needed five possible 
chancfts to. jjull a six out -of the hat or to get a six by turn- 
ing over the. cyps . Th&" Pulling Numbers from a Hat Group 
made nfew juimbers in th6, proportions listed in the chart; the 
Numbe.rSv under Cups Group saw that .they would need thirty-six 
•cups twhich would,, be quite cumbersome) and decided not to 
modify thfelr project. 



*If only one die is used, each number. would have an equal 
.chancer of coming up. Therefore, th* bar graph would be 
• flat on top.--£D. , • . ' 



^ When the groupa. finished testing, they compared their 
results with the graph of th fi^jj ce Group, Many groups had 
trouble with this tompariso n jR il I drew up a transparency 
of the Dice Group's graph, rach group then laid the trans- 
parency over the^-r experimental graph, adjusting the sheets 
to get the curves to match as closely as possible. Some 
graphs did not match at all, others were close but none 
matched exactly.' When the question was raised as to how 
close* was close enough > one student suggested that if the 
two curves were eveiywhere within two graph paper squares 
of each other, then that wis close enough. After some dis- 
cussion everyone in the class decided to accept the two- 
square standard. 

At our final session, each group prepared a report of 
their findings and the class reached the following conclu- 
sions; 

1, 4he home-made dice worked fine, 

2, Baby blocks made good dice. 

3, A spinner can be used if it is numbered 1 to 6 
and spun twice for each move. 

4, A number star makes all the numbers come up an 
equal number of times. It cannot be used for 
dice. 

5, Rolling two marbles into holes numbered 1 to 6 
works fine, 

6, Flipping *12 pennies works okay but zero and one 
are a problem which isn't really solved yet. 

7, Dropping an eraser on the Monopply board was 
not well tested as the students spent all the 
available time constructing the board and showed 

f little interest in testing the hypothesis. 

^ ~ 8, Dropping paper on a riumber board didn't work 
because it gave an irregular graph. Student 
• said it could be made to work *by making ,the 

space for each number larger or smaller. 
9, Numbers under -^cups could be made to work but it 
would be bulky and hard to' use. 
10, Drawing numbers from a hat works when the num- 
^ bfer slips are in the correct proportion. 

With the presentation of these reports, our work came to 
, an end. The consensus of the class was that they had learned 
a great deal about proposing and testing ideas. 
All enjoyed working on the unit very much. 
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ABSTRACT 

When some children in this fifth^grade class commented 
that one ^ide of a penny was "lucky," the teacher showed 
the class how to keep track of many coin flips on a data 
chart. The children then spent several class sessions 
flippifig pennies and recording their results. At the end 
of each^ session the class discussed the significance of ^ 
the data. After several sessions, the teacher made a his- 
togram of the students' data. When the class finished their 
coin flippfhg experiment, some children felt that ten out 
of twenty heads was the most likely result, but others were 
not convinced. 



After ray class had worked on designings fair game for 
two children using a p^nny as a die, several children stated 
that one side of .the penny was "lucky." When I asked them 
which side was more likely to turn up when the penny was 
flipped, some said heads and some said tails. After demon- 
strating how to keep track of flips on a data chart, I asked 
each child to flip his or her penny ten times and record 
the results to see whether one side of the coin did indeed 
turn up more often.* When the class had completed the- ten 
trials > I reco r ded t he following results on the board: 

I 

Number of Number of people 

Heads* who had this 

(10 flips) result > 



0 

1 ♦ 

4 
5 

*The children might be interested in one .particular coln^ 
especially if it looks worn or bent. Each could toss the 
coin ten timea and they could compare the result^. — ED. 



0 
1 
3 
4 
2 
•5 
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Number .of J^Hnber of people 

Heads who had this 

(lO-fllps) result 

< ~5 7" ^ 

6 4 

7 1 

8 1 
.9 0 
10 0 

After examining the results, theVclass concluded that 
five heads out of ten flips was the most frequent result, 
but they didn't Jcnow why it had turned out this way. I then 
asked what they would predict abtjut twenty flips of a penny. 
Most of the class agreed that ten heads would be the most 
.frequent result. 

At our next session we talked about the lucky side of the 
penny again. Sotae of the children still felt that one side 
was lucky; all wanted to flip the pennies again to see what 
the results would be. Before we began flipping^ we talked 
abwt^rious ways of tossing the coin to make either heads 
or uails come up and how we should be careful to flip the 
coins in a fair way. As the children began to flip their 
pennies and tally tSl^results, I watched to see how they 
were tossing the coins* Everyone seemed to be tossing 
fairly. . . 

Again, we recorded the results on the board: 

Number of Number of people 

Heads. who had this 
(10 flips) result 



.0 * - 0 

^ 1 0 

2 2 

3 1 
A 6 

5 5 

6 ^ ' 6 

7 4 
8-^2. 
9 0 

10 . 0 



This tiine the results were not like the previous trial 
betause the most frequent results were either four heads or 
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six heads out of ten tosses. I asked tt^e class how they 
would bet if they were given five dollars and had to predict 
how many heads would come up in ten tosses. The children's 
answers were evenly spread among fou^ heads, five heads, 
and six heads. 

We decided to experiment further with the coins, this 
time recording the results of twenty flips of the penny^ 
Instead of putting a data chart on the 'board, I made the 
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Number of l+eads in Tum^ f^Ups 



The children saw that ten heads and twelve heads were the 
most frequent results. Some children felt that ten heads 
-was the most likely result, but others were not convinced. 
When I asked the* class' to predict what would happen if we 
did twenty more flips and added them to the graphT^some re- 
sponded that the graph would have more data in the center, 
^ others that the data would be more spread out. One student 
commented that if the penny were flipped enough times, the 
mo$t likely result would be an equal number of heads and 
tails. Therefore, neither side was a lucky side. 
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D. References 

1. LIST OF ''HOW TO" CARDS ^ ' 

GEOMETRY 
GRAPHING 



MEASUREMENT 

« • 

■5 

.PROBABILITY AND STATISTICS 
"RATIOS^ PROP(^TIONS, AND SCALING 



Below are listed the current "How To" Card titles that 
students working on the Using Free Time challenge might find 
useful* A complete listing of both the "How To" Cards and 
the Design Lab "How To" Cards Is ^contained In the USMES 
Guide. In addition, the Design Lab Manual contains the list 
of Design Lab "How To" Cards. 

G 3 How to Construct a Circle Which Is a Certain Distance 
Around 

GR 1 How 'to Make a Bar Grapl^. Picture of Your Data 

GR 2 How tQ Show, the Differences iix Many Measurements or 

Counts pf>t:he .Same Thing by Making a Histogram 
GR 3 How to Make a.Llne^Graph-^Plcture of Your-'Data 
GR 4 How^.to Defide Whether to MaIce,aVBar Gr*aph Picture or 
' a Line- Graph Picture of Your Data . .. 

5 How to Find Out If There Is Any^ Relationship 'B'etween* 

Two Things by Making Scatter Graph . ^' ♦ 

GR 6 How to. Make Predictions by Usirfg a Scatter Graph 
G& 7 How to Show Several Sets of Data on One Graph -"^ 

M 1 How to Use a Stopwatch 
M 2 How to Measure Distanced 

M 3 How to MeaAUM Large Distances by Using a Trundle 

, Wheel Vj. 
M 9 How to* Majke a Conversion Graph to Use in Changing 
Measurements in One Unit to Another Unit . 
10 How to Ude a.. Conversion Graph to, Change Any Measurement 
in One Unit to Another Unit 

PS 2 How to Record Data by Tallying ' . 

PS 3 How to Describe Your Set of Data by Finding the 

Average , ^ ■ ' 

PS 4 Hov to Describe Your Set of Data by Using the Middle 

Piece (Median) / 
PS 5 Hpw.to Find the Median of a Set of Data from a 

Histogram - » . ^ 

R 1 Hbw to Compiare Fractions or Ratios by Making a Triangle 
Diagram* ' 
R ^2 How to Make a Drawing to Scale 
R ,3 How to Make Scale Drawings Bigger or Smaller 



, *Presently called Slope Diagram. 7 r»o 

i. o O 



LIST OF BACKGROUND PAPERS 



DESIGN PROBLEMS 
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^ New titles to be added: 

How to Record Data, 
I How to Round Off Data 
How to Compare Two Sets of Data by Making a Q-Q Graph 
How to Desi^ and TiLalyze a. Survey 
How to Choose a Sample " 

How to Compare Two Sets of Data by Using Interquartile 
Ranges 

How to Find Out Things by Measuring 



A cartoon-style set of "How To" Cards for primary grades 
is being developed from the present complete set. In most 
* cases titles are. different and contents have been rearranged 
among the various titles. It is planned that this additional 
set will be available early in 1977, 



-As students work on USMES challenges, teachers may need 
A background information that is not readily accessible else- 
where.. The Background Papers fulfill this need and often 
include descriptions of activities and investigations that 
students might carry out. 

Beiow are listed titles of current Background Papers that 
teachers may find pertinent to Using Free Time. The papers 
are grouped in the categories shown, but in' some casles the 
categories overlap'. For example, some papers about graphing 
also \c(eal with.^probability'and statistics. 

The Background Papers are being revised, reorganized, and 
rewritten ♦ As aJresulf, many af the titles will change. 



DPI 3 People and Space by Gorman Gilbert 



1 7(1, 
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GEOMETRY AND SHAPES . 

< 


G 1 Making Polybedra by Alan Holden 

G^ 2 Solids Made of Equilateral^^Tria^^^ by Alan Holden 
G 3 The Five Regular SQlid^ by Alan Holden ' 
G 4 Semi-Regular Solids by Alan Holden 
G 5 "Fair" and "Regular" Polyhedra by Earle Loinon 
G 6 Mass Production of EquiJ.ateral Ttianglfs and Squares 
by Louise Buckner and Frank O^Brlen 


• 


GRAPHING I 

1 


GR 3 Using Graphs to Understand Data by Earle Lomon 
GR 4 Representing Several Sets of Data on One Graph by 
Betty Beck 

GR 6 Using Scatter Graphs to Spot Trends by Earle Lomon 
GR 7 Data Gathering and Generatli^ Graphs at the Same Time 

(or Stack 'Em and Graph 'Em at One Fell Swoop!) by 

Edward Llddle ' 




GROUP DYNAMICS 

* 


GD 2 A Voting Procedure Comparison That May Arise in USMES 
Activities by Earle Lomon 




.MEASUREMENT 


" _ J Determining the Best Instrument to Use for a Certain 
Measurement by USMES Staff ^ 




PROBABILITY AND STATISTICS 


PS 1 Collecting Da^ta in Sets or Samples by USMES Staff 
PS 4 Design of surveys and Samples by Susan J. Devlin and 
Anne E. Freeny 

PS 5 Examining One and Two Sets of Data Part I: A General 

Strategy and One-Sample Methods by Lorraine Denby and 

James Landwehr 
PS 6 Examining One and Two Sets of Data Part II: A 

Graphical Method for Comparing Two Samples by Lorraine 

Denby and James Landwehr 


- V, 

» « 
* 


RATIOS, PROPORTIONS, AND SCALJ^lfG 

* 


R 1 Graphic Comparison of Fractions by Merrill Goldberg 
R 2 Geometric Comparison of Ratios by Earle Lomon 

R 3 Making and Using a Scale Drawihg by Earle Lomon * - 


* * 
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3. BIBLIOGRAPHY OF NON-USMES MATERIAL^ 




A. (Games and Qame Desigi^ 



The following books are references that may be of some 
use during work on Using Free Time, The -teacher Is advised 
to check directly with the publisher regarding current 
prices* A list of references on general mathematics and 
science topics can be found In the USMES Guide. 



Culln, Stewart • Games of The North American Indians. 
New York: Dover Publications, Inc., 1976, / 
Games of every variety played by the Indians of North 
America* Instructions and illustrations of the equip- 
ment used are provided. Types of games include dice 
games, dexterity g^mes, and racing games. For children 

. or adults, 

Faulkner, Edwar,d. Games, Ancient and Oriental and How to 
Play Them, T^ew York: Dover Publications, Inc., 1961, 
Instruction! and layouts Qf^ Board games from Egypt, 
Burma, and many other places. For children and adults, 

Goren, Charles H. ^ Goren's Hoyle Encyclopedia of, Games. 
New York: Hawthorn Book^, Inc, 1950; 1961, 
Directions and layouts for a large variety of games. 
For children and adults, ' 



B, Using Devices ^as Dice 
Replacements 



Holden, Alan. Shapes, Space and Symmetry. New York: * 
Columbia University Press, 1971, 
An examination of the regular polyhedra and their 
structure. Illustrated with models made by the author. 
Useful when constructing replacements for dice. For 
children and adults. 
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Walter,, Marlon. Boxes, Squares and Other Things. 
Washington, p,C, : National Council of Teachers of 
Mathematics, ^ Inc, , 1970, 

A booklet investigating cubes and the various arrange- 
ments of squares that can be folded into a cube. ThI 
ideas presented may be useful background information 
when investigating replacements for dice. For teachers, 

Wenninger, Magnus J, Polyhedron Models for the Classroom. 
Washington, D.'C: National Council of Teachers of 
Mathematics, Inc, 1966, 

Background information and instructions for .constructing 
many different types of polyhedra. For ^teachers. 
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Biggs, ^Edlth B.>^aAd MacLean, -James. Fre^om tp learn: An 
"Active Learhij^g ^pp2:oach to .Mathem^iM, Ontario, 
Canada: j^ddlson Wesley Ltd,, 19j59, ~ 
• Chapter 3 provides -advice and plans f prearranging and 
^ . «to'rlng>aterlals as well as a useful list of Inexpensive 
materials and equipment for the classroom. There Is 
also a section ^games and puzzles and. In section 8*3, 
a discussion ojc coin and dice tossing with graphic lllus 
^ trations of data/ tor teachers, ' . 

;fiarly dhildhood Education *:Study. Buildinq With Tubes' and. 
Buildings With Cardboard, Newton, Education Development 
, Cente^v 1970. (Order from Education Development Center, 
. 55. Cl^'apel Street, "Newtori, 'Mass, 021600 " ^ 

The^ditwo ^>amph,lets contain many patterns for furniture" 
and stot&ge contaiuers-.made;,from tubes and cardboard, as 
^ell as helpful ^irtts: y^^^ Wdrkirig with these materials. 
.For, children and adults. , ' 



Farallone? Deslgn^t Favallpnes Sdrapbook . » Berkeley: The 
.My^ ^.th6 Back,; 197X;/ (Order from Farallones Designs, 
Stas^-Rout.ei Point. Reyes Station,' Caiifornia 94956,) 
A resobrQeJbobk fpr:".teather4.^ Chapters on changing 
(jla^^rooms atidi on sources of recycled materials are most 
.useful, 

Wastn^e^igeV E.Dv, ed. Nuffield Junior Science Teacher's 
< ' Giif^a 1,; Nj^w York: Agathon Pr^86, Inc., 1967*. 

The;^hap€et' on* classroom orga^^ can be used for 

- idea^; when organizing an art\or 'j!iusic^ ^onteg^as well as 
when reatranging the classroom to alXow jthe'bes^t use of 
free^time within a-limited Space, For teacherk. 




Workshop f o^ Learning Things-, Furpi/r. Adv^entures of 

Cardboard Carpentrt^. Water town: Workshop for Leafning 
^Things, 1972. '(Order from Workshop for Learning 'Things , 
^ 5 Bridge Street, Watertown, ^Mass. , •02130.) * ^ 
Drawings and photographs accompany' plans ^ and baildlng 
techniques for making Tri-"Wall» furniture! '/For children 
afid adults/ ' ^ ' * ^ * > Vil 

.The Children's Museum, Resource Ceitte?"! Recycle Notes ^ 
, (Order from The Children's 'Museiii, The Jamaica Way 
Boston, Mass.; 02172.) . \' 

An illustrated bbofclet with many ideas and Instructions ' ' 



on how to use recycled materials for education and crafts 
projects. Among the Ideas presented are various games., 
maslcs, weavljig looms » simple musical Instrument^, and 
ways to print. For children an,d adults. 

Mattll, Edward. Meaning in Crafts. Englewood Cliffs': 
Prentice Hall, Inc., 1959. 

An excellent comprehensive crafts book. For teachers. 

Wiseman, Ann. Making Things: The Handbook of Creative 
Discovery. Boston: Little, Brown and Company, 1973. 
A variety of simple apts and crafts Ideas with directions 
that children can easily fbllow. For-phlldren and adults. 
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4 . GLOSSARY " 
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^ The following definitions may be helpful to a teacher 
• whose class Is Investigating Using Free Time challenge. 
Some of the wordfe are Included to give the teacher an under- 
standing of technical terms; others are Included because 
they are commonly used ^throughout the resource book. 

Thes^ terms may be used when they are appropriate- for the 
children's, work. For example, a teacher may tell the chil- 
dren that when they conduct surveys, they are collectljig 
data. It Is not necessary for the teapher or students to 
learn the^ definitions nor to use "all of these terms whlle^ 
working on their challenge. Rather, the children will begin 
" to use t.h^, words and understand the meanings as they become 
Involved In their investigations. 



Audio 

Audiovisual 

Audiometer 

Average 

Bias 



Comnarative Shopping 




nzungruent 



Conversion^ 



f 



Relating to the transmission, reception, or reproduction of 
sound. 

Relating t;o^both hearing 'and sight! 

An Instrument for measuring hearing ability. 

The numerical value obtained by dividing the sum of the 
elements of a' iet of data by the number of*elements in that 
set* Also call^ed the mean. 



often 



* A deviation j^n the expected values of a set 'of data., w^u^. 
occurring when' some factor produces one outcome more fre-' 
qqently than 'others. 



A metljod for determining the best buy(s) by comparing the 
costs, quantities, and qualities of different brands of 
^products, . • ' • 



it ex~ 




^Havlng'the sam^size and shape. Congruent figures 
actTy*whjg2^ one ^ placed on top of another . ' 

/ . / ' • • 

A change from one form to another. Generally associated in 
math^flcs and science with the change from one unit of 
.measure to another or thi change from one form of energy to 
another. 



Corner (Vertex) 
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The point on a polygon where two sides Intersect; the point* 
on a polyhedrofa where thre# ^cy^^mbtfe faces meet. I, 



Correlation 
Cost* 

Data 

Discount 



Distribution 
Economics 

Edge 



Event 



Face 



Frequency 
Graph 



A relationship between two sets. of data. 

The amount af money needed to produce or to purchase goods 
or ^services • 

Any facts, quantitajti^^nformation, or statistics. 

A reduction , in the* price of products or services, often* 
stated as a percentage of price. This is done (1) for cus- 
tomers who buy in large quantities or (2) in order to gen- 
erate a greater volume of sales. 

The spread of data over the range of possible results. 

A -social science concerned chiefly with description"*and~~~ 
analysis of the production, distribution, and consumption 
of goods and services. • ^ 

s 

The straight line formed by the intersection of two faces of 
a polyhedron. For ex ample, an edge of a cube is ^hown below. 



EDGE 



A happening; an occurrence; something that takes place. * 
Example: the opening of the art center, or a group pla^ng 
a game, ^ ^ ^ . ^ 

One of the flat surfaces of a polyhedron, ' Each\ace is a 
polygon, ^ ' I / ' 

The number ''of times a certain event occurs in a given unit 
of time or in a given total number of events, 

A drawing or a picture of one or several sets of dataT ^ 



A graph of a set of measures or counts whose sizes are rep-* 
resented by the vertical (or horizontal) lengths 'of bars of 
equal widths • Example: the number of children In the class 
who prefer certain free time activities. 
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line gtaph that Is used to change* one tlnlt of measurement 
to» another. .For example, changing centimeters to meters, 
and vice versa. * 
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A type of bar graph that shows 'the distribution of the num- 
ber of times that different measures or counts of th^ same 
event have occurred. A histogram always qhows ordered nu- 
merical djta on the horizontal axis. Example: the number 
of children. using the §rt center for various lengths, of time 
during the day, , 
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A bai; gr^aph that ia represented by circles, triangles, or 
crosses with lines connecting them so t;hat it haa the appear- 
,apce df a line graph. (See Line Graph.) This is a useful 
representation when t\^o or mo^e sets of data are. shown on 
tl^same graph/ Exafaiple: survey results on favorite games 
i^l^'g^rades 2 and 5." 
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A gfapfi in 'which a sjjQooth line "or line segments fass through 
or near points representing members of a set of data, Siace' 
'the line represents an infinity of points, the variable on 
the, horizontal axis must be continuous. If t\ie spaces be-, 
tween the markings on the horizontal axis have no meaning, ' 
'then the graph is' not a line graph, but a line chartVCsee" 
Line Chart) . ^ 

A graf)h that showg^ the (Comparison between the sdme type of 
•^data collected fr^m two groups of people, .from two differ- 
ent situations; .from two brands of a product. i Example: 
amounts of time spent in the art center by boys anJ by girls • 
The^data for each ^et is ordered and the smallest ineasufe- 
nienti of one ,set plotted against the smallest of the other 
set, the second smallest against fha second smallest, «and 
so pn. The scatter of points is compared to^ ^ ^ref erence 
line, a dashed 45 line that represents the da from two / 
identical, sets. ? • / 
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A graph showing a scatter of points, each of which repre- 
sents' two 'clfaracjterlstlcs of the same thing. For example, 
In the graph below, each point represents a student; the 
position of the {)olnt Indicates the number of disruptions 
caused by the studefnt 'In a week and the number of times the 
student used the games In a week. 
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a" graphical means of comparing fractions or ratios. To rep- 
resent the ratio a/b, plot the point (b,a) and draw a line 
from (b,a) to the origin, (0,0). The slope of this line , 
represents the ratio a/b. By comparing slopes of ^everal 
lines, different ratios can be compared; the less steep the 
line, the smaller the ratio. For example, in the diagram 
stowing the ratio of yes answers to total answers for dif- 
ferent questions on an opinion survey, the ratio of yes 
"answer's to total answers for Question //3 is greater than 
that. for Quesitlons //I and //2,. and^ therefore. Question //3 
has the greatest percentage pf yes answers. 
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^Formerly cM^led ^.triangle diagram.,^ 

':l ' ■ -134 . 



See Graph* 

A tentative conclusion made J.n order to test its implica- 
tions or consequences. - ^ 

An assumption derived from facts or information considered 
to be valid and accurate. 

^ ^ 

The quantity of goods •> or materials on hand. 
See Average. 

The middle valu^ of a set of data in which the elements have 
been ordered from smallest to largest. The median va^lue has 
as many elements above it as below it* ' 

The element or elements in a set of ' data that occur most 
often. \ I 

A set of data arranged from smallest to largest. 

' Literally per liiindred. A ratio in which the denominator is 
always 100, e.g., 72 per cent « 72/100 = 0.72 = 72% , where 
the symbol %*represents 1/100. 

A part of a whole expressed in hundredths. 

A closed two-dimensional figure bounded by straight lines. • 
Examples: ' triangles,^ quadrilaterals, pentagons. 

A polygon with all sides and angles equal. Exaioples: equl- 
latVfal triangle*, square, regular pentagon. 

A closed three-dimensional figure bounded by intersecting 
plane (flat) surfaces. ^ © 

A polyhedron having all faces, edges, and comers alike. 
Each face is a regular polygon.' 

A polyhedron having fdur identical ^aces, each 6f which is 
an equilateral triangle. Three triangles meet at each 
corner. / 

A regular polyhedron with six identical square 'faces. Th'ree 
square faces meet at each corner. 



Regular Octahedron 
Regular Dodecahedron 
Regular Icosahedron 

Population 

Probability' 

Proportion 



Quartile. 
First 



Third 



Interquartile Range 



Jimge 



Rank 



Ratio, 



A polyhedron having eight identical faces, each of which is 
an equilateral, triayigle, ^ Four triangles meet at each comers 

A polyhedron having twelve identical pentagonal faces* 
Three pentagon's meet at each coimer, 

A polyhedron having twenty identical faces, each of which 
is an equilateral triangle • Five triangles meet at each 
corner • 

Any group of objects (e.g., people, 'animals, items) or events 
from which samples are taken for statistical measurement. 

The likelihood or chance, (expressed ^numerically) of ot^e 
event occurring out of several possH)le event*s, 

m 

A statement of equality of two ratios. I.e., the first term 
divided by the second term equals the third ^erm divided by 
the fourth term, e.g., 5/10 = 1/2, Also a synonym for ratios 
when two quantities are in direct proportion, their ratios 
afe the samtf. 
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The fir'st quartile is the value of the quarter-way piece of 
data in an ordered set of data. 

The third quartile is the, value of the three-quarter-way 
piece of data in an ordered set of data* 

The range or length of the middle 50% of an^ ordered set of 
data; the- difference between the first and third quartile. 

The difference between the smallest and largest values' in a 
set of data. 

To order the members of a set according tQ some criterion, 
such a3 size or importance. Example: to put* pieces of data 
from smallest to -largest. \ ^ 

The quotient of two denominate numbers or values indicating 
the relationship in quantity, size, or amount between two 
different things. For example, the ratio of the number* of * 
children who ca< use a space (e.g., art center, music room) 
to the given area of the space might be 10 chiWren/60 square"" 
meters or 10-,chlldren;66' square meters • * - 



To process a>> discarded it^pi for reuse, either for Its orlg 
Inal purpose or for a new purpose. 

The price level of goods sold In small quantity to the 
consumer/ 

A representative fraction of ^ population studied to gain 
Information about the whole population . ^ . 

'A 

The number of elements in a sampla. 

A direct proportion between two se#3 of dimensions (as be- 
tween the dimensions In a drawing of a lab and the act-«al 
. lab) . ; ' , 

^ A drawing whose dimensions are in ^direct proportloti £o the 
object drawn. ^ 

Having the same shape but not necessarily the same 'size. 
See Graph. ^ ^ 

J^Level or loudness of a sound. A measure of how much sound 
energy flows through a given area 'in a given time.,^ Mea- 
sured in decibels or watts/cm2. 

An instrument used to measure sound intensity • 

o 

* *The science of drawing conclusions or making predictions , 
using collection of quantitative data. 

The correspondence of parts of a figure on opposite sides 
of a point ,^ line, or plane. ' , 

A visible record used to keep a count^^of some set of data, 
especially a record of the number of times one o,r mOre 
events occur. Example: ' a tally of survey resjiilts on stu- 
dent preferences for different types of games. 

The- price level of goods sold in large quantity *to a me^r- 
chant for resale. ^ * . 



E.. Skills, Processes, and Areas of Study UtUi2ed in Using Free Time ^ 
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The unique aspect of USMES is the degree to which it pro- 
vides experience in the process of solving real problems. 
Many would agree that this aspect of learning is so impor- 
tant as to deserve a regular place in the school program 
even if.lt means decreasing to some extent the time spent 
in tJther important areas. Fortunately, real problem solving 
is also an effective way of learning many of the skills, 
processes, and concepts in a wide range of school subjects. 

On "flie following pages are five charts and an extensive, 
illustrative list of skills, processes, and areas of study 
that are utilized in USMES. The charts rate Using Free 
Time according to its potential for learning in various cate- 
€ori^s of each of five subject areas—real problem solving, 
mathematics, science, social science, and language arts. 
The rating system is based on the anjount that each skill, 
process, or area of study within the subject areas is used- 
extensive (1), moderate (2), some (3), little or no use (-) . 
(The USMES Guide contains a chart that rates all USMES units 
in a similar way.) • ^ , ^ 

The chart for real problem solving presents the many as- 
pects of bhe probletD-solvlng process that students generally 
use while; working on an USMES. challenge. A number of the 
steps in the process are used, many times and in different 
orders, and many /of the steps can be performed concurrently- 
by separate groups of students. Each aspect listed in the 
chart applies not only to the major problem stated in the • 
unit challenge but also to many of the tasks each small 
■group undertakes while working on a solution to the major 
problem. Consequently, USMES students gain extensive exper- 
ience with the problem-solving process. 

The charts for mathematics, science, s9cial science, and 
language arts identify the specific skills, processes, and 
areas of study that may be learned by students as they re- 
spond to a Using Free Time 'challenge and become involved 
vdth certain activities. Because the students initiate the 
activities, it is impossible to state unequivocally which . 
activities will take place. It is possible, however, to 
dopument activities that have taken place in USMES classes 
and Identify those skills and processes that have been used ' 
by the students. . 

Knowing in advance which skills and processes are likely }. 
] 'o'i ^° utilized in Using Free Time and knowing the extent 

■^'-"-> *^ha^ they will be used, teachers can postpone the teaching 
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of those skills in the traditional manner until later in 
the year. If the students iiave not learned them during 
their USMES activities by that;^time, they can study them in 
the usual way. Further, the charts enable a teacher to in- 
tegrate USMES more readily with other areas of classroom 
work. For example, teachers /may teach fractions during math 
period when fractions are also being learned and utilized in 
the students* USMES activities, Weachers who Have used 
USMES for several successive year^ have found tftat students 
are more motivated to learn basic skills when they have de- 
termined a need for them in £he±r USMES activities. During 
an USMES session the teacher may allow the students to 
learn the skills entirely on their own or from other stu- 
dents, or the teacher may conduct a skill session as the 
.need for a -particular skill arises, >i 

Because different USMES units 'have differing emphases on 
the various aspects of problem solving and varyifrg amounts 
of possible work in the various subject areas, teachers each 
year might select several possible challenges, based on 
their students* previous work in USMES, for their class to j 
consider. This choice should provide students with as ex- * 
tensive a range of problems and as wide a variety of skills, 
processes, and areas of study as possible during their years 
/ in school. The charts and lists on the following pages can 
I also help teachers with this type of planning. 

Some USMES teachers have used a chart similar to the one 
given here for real problem solving as a record-keeping tool, 
^ noting; each child's exposure to the various aspects of the 
process! Siich a chart might be kept current by succeeding 
teacherp and passed on as part of a student *s permanenf' 
record. Each year some attempt could be made to vary a stu- 
dent *s learning not only by introducing different types of 
challenges but also by altering the specific activities in 
which each student takes part. For example, children who 
have done mostly construction work in one unit may be en- 
couraged to take part in the flata collection and data analy- 
s^.s in their next unit* 

Following the rating charts are the lists of explicit ex- 
amples of real problem solving and other subject a^ea skills, 
processes, and areas of study leamed^and utilized in Using' 
Free Time. Like the charts, these lists are bqsed' on dcrcu- 
mentation of activities that have taken pliace in USMES 
classes. The greater detail of the lists allows teachers 
to S€^e exactly how the various basic skills, processes, and * 
areas of study listed in the charts may arise in Using Free 

100 



I 



The number of examples in the real problem solving list 
have been limited because the list itself would be unreasonr- 
ably long if all the examples were listed for some of the 
categories. It should 'also be noted that the exampla(s) in 
the first category — Identifying and Defining Problems — have 
been limited to the major problem that is the focus of the * 
unit. During the course of thei^work, the students will 
encounter and solve many other, secondary problems, such as 
the] problem of how to display their data or how to draw a 
scale layout. 

Breaking dox^ an interdisciplinary curriculum like USMES 
into its various subject area components is a difficult and 
highly inexact procedure. Within USMES the various subject 
areas overlap significantly, and any subdivision must be to 
some extent arbitrary. For example, where does measuring 
as a mathematical skill enj^ and measurement as science and 
social science process begin? How does one distinguish 
fjetween the processes of real problem solving, of science, 
and of social science? Even within one subject area, the 
problem still remains — what is the difference between graphr 
Ing as a skill and graphing as an area of study? This prob- 
lem has been partially solved by judicious choice of ex- 
amples and extensive ^ross-refe^^ping. 

Because of this overlap of subject areas, there are 
clearly other outlined thai; are equally valid. The scheme 
preafented here was developed with much care and thought by 
memHers of t|ie USMES ^statf with help, from others knowledge- 
able in the fields of mathematics, science, social sciante, 
and language arts. It represents one jnethod of examining^ 
comprehensively the scope of USMES and in no way denies | tHfe 
existence of other* methods . . \ 
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Identifying and defining problem, \ ^ 

Deciding on information and investigations 
needed, ' \ 

Determining what needs to be done firfet, 
setting ^)riori>ties. - 

rreci4iTig on best ways to obtain information 
needed. 

Wording cooperatively in groups on tasks. 
Making decisions as needed. 

Utilizing and appreciating basic skills 
and processes I 

Cartying out data collection procedures — 
ob,serving, surveying, researching, / 
measuring, classifying, experimenting, 
constructing/^. 

Asking questions, 'inferring. 

Distinguishing fact from opinion, relevant 
rrom irrelevant data, reliable from 
unreliable sources. 



Overall 
Rating 



1 
1 
1 



y — 

KEY: 1 = extensive use, 2 = moderate use, 3 = some u 



ERIC 



Evaluating procedures used for data col- 
lection and analysis* Detecting , flaws 
in projcess or errors ^n data,* ' * 

Organizing and processing data or informa- 
tion. . 0 ' ^, ' 

'Analyzing and interpreting data or informa- 
tion, » ' 

Predicting, formulating hypotheses, sug- 
gesting possible solutions based on data 
collected. 

Evaluating proposed solutions in terms of 
practicality, social values, efficacy, 
aesthetic values. 

Trying out various solutions and evaluating 
the results,- testing hypotheses, 

Comraunicatiing and displaying data or» 
information. 



Working to implement solution(s) chosen 
by the class, 

7^ , . 

Making generalizations that might fic^ld true 
under similar circumstances; applying 
problem-solving process to other real 
problems. 



* Overall 
Rating 



little or no use 
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^ Pasic Skills 

Classifying/Categorizing' 
Counting f 
Computation Using Operatl^ons 
Addition/Subtraction 
Multiplication/Division 
Fractions/Ratios/Percentages 
Business and Consumer Mathematics/ 
Money aptd Finance ^ , 
Measuring 
Comparing-v^ 

Estlmating/Approxiraating/Rounding Off 
Organizing Data ^ . 

Statistical 'Analysis - 
Opinion Surveys /Sampliag Techniques* 
Graphing 

Spatial ^Visuali'^ation/Geometty 
Areas of Studi^ 



Numeration Systems, 
Number Systems and Properties 
Denominate Numbers/Dimensions ^ 
Scaling , 

Symmetry/Similarity/Congruence 
Accuracy/Measurement Error/ 

Estimation/ Appro^iina tion 
Statistics/Random Processe^/Proba'bility 
Graphing/Functions 
Fraction/Ratio 
Maxlminn and Minimum Values 

Equlvalance/Inequallty /Equations 
Hqhey/Flnance , 
Set Theory ^ 



overall 
bating 



3 
1 

2 
2 
2 

3 
2 
2 
2 
1 
1 
3 
2 



3 
2 
2 



2 

» 

1 

2 

2 
3 
3 



Proce sses 
1 — 

Observing/Describing 

Classifying 

Identifying Variables 

Defining Variables , Operationally 

Manipulating, Controlling Variables/ 

Experimenting 
Designing and Constructing Measuring 

Devices and Equipment 
Jnf erring/Predicting /Formulating, 

Testing Hypotheses/Modeling 
Measuring/Collecting, Recording Data 
Organizing, Processing Dat^-. 
Analyzing,' Interpreting Data 
Communicating, Displaying Data 
Generalizing/Applying Process to New 

Problems 

Areas of Study 



Measurement 

Motion 

Force 

Mechanical Work and Energy 

Solids, Liquids, and Gases - 

Electricity ' . 

Heat 

Light 

Sound 

Animal' and Plant Classification 
Ecology/Environment > 
Nutritioti/Growth 
Genetics/Heredity/Propagation 
Animal and Plant Behavior ^ 
Anatomy /Physiology 



KE^t{ 1 « extensive use, 2 « modWate use, 3 



some use, - « little or no use 



124 



Process 



Obser^itag/Describing/Classlfying 
Identifying Problems, Variables 
Manipulating, Controlling Variables/ 

Experimenting- ^ 
Inferring/Predic ting/Formulating , 

Testing Hypotheses 
Collecting, Recording Data/Measuring 
Organizing, Processing Data 
Analyzing, Interpreting Data 
Communicating, Displaying Data 
Generalizing/Applying Process to Daily Life 

Atti tudes/Values^ 



Accepting responsibility for actions and 

results - 
Developing interest and involvement in 
. human affairs 

Recognizing^ the importance of individual 

and group contributions to society 
Developing inquisitiveness, self-reliance, 

*and initiative 
Recognizing the. values of cooperation, 

group work, and division of labor 
Understanding modes of inquiry used in the^ 
sciences, appreciating their power and 
recision • * * ' 

pecting the views > thoughts, and 
feelings of others 
Being open to new ideas and information 
Learning the importance and influence of ^ 
values in decision making 

Areas of Study 



Anthropology 
Economics 

Geography/ Physical Environment 
Political' Science/Government' Systems ^ 
Recent Local History 
Social Psychology/Individual and Group 
Behavior 



Basic Skills' * 



Reading ' • 

Literal Comprehension; Decoding Words, 
Sentences, Paragraphs ^ 

Critical Reading; ComprehenSfcg 
Meanings, Intei;pretation 
Oral Language - • 

Speaking * 

Listening , V 

Memorising , * * 

Written Language ^* 

Spelling 

Grammar: Punctuation, Syntax, Usage 
Composition 
Study Skills < ^ * 
Outlining/ Organizing 
Osing References and Resources 

Attitudes /Values 



Appreciating the value of expressing ideas 

through speaking and writing 
Appreciating the value of written 

resaurces / 
Developing an interest /in reading and 

writing ^ / 

Making judgments concerning what is read 
Appreciating the value of different forms 

of writing, different forms of 

coimnunication 



Overall 
gating 



KEY: 1 = extensive use, 2 = moderate use, 
3 « some use, - = little or no use 



r-REAL PROBLEM SOLVING IN USING FREB'TIllE 



Identifying and Defining- Problm^' 



• Students identify a need 'to do soiqejthing that is futt and 

useful during theit lunch period and other free time. 

• See alsQ SOCIAL SCIENCE listT Identifying.Pipblems / 

Variables*. ' * - ' ' . ^ ' 



^Deciding on Information and 
Investigations Needed 



Det^jpnuining What Needs "to flt^ 
Done^Fir§tr Setting Priorities 



• After-^a class discussion, students vote to investigate 

the possibility of setting u^p an arts arid ctaftV center 
for free time use. ' " ^ ' 

• Stud^iU^-'decide^to investigate possible locations for the 

"arts and craitetcenter . , t - ^ - 

• Students decide to^urvey other classes to' find out if 

they wuld like to ^usie An arts and crafts center. 

• Students decfde to in^rview principal and ot:her sc)iool 

personnel to" get infoWtion, ad^vice,. and permission for 
arts and crafts cenfc-e-r. - ' 

• .Students discUss equipmenj^Wd supplies needed in arts and 

, ' ci^afts center. • ; ^ / 

^ *' ' 

• Students decide they should first surviy other dlasses, 

then interview principal and- other school perfioiinel so 
that they can present ddta to back up their Ideas to, 
the principal and other school personnel. [ 

• Students decide to Valk around the sqliool and dheck on 

poss/ble Ideations before speaking with the principal 
so t:hat they can present some suggested locations to 
hiqf. 



Deciding on Best Ways to Obtain" 
Information Needed 



Working ^Cooperatively in Groups, 
on Ta^ks-^' * ' . 



VJ3 



• Students dfecide that conductipg an opinion survey is the v 

best way td find out wheth^ others in the school would 
^ like to use an arts and crafts center during free time.' 

• Students decide that they can best find out when (jther *^ 

classes have available free time by^sending.a note to < 
, each* teacher asking for a list of free time available 
.to his/her students during the school day. 

. ■ • , 

• After surveying other clalases and receiving permission 

•from principal to work bn setting up an arts and crafts 
center; students form groups to determine materials and 
supplies, needed, to fotiiulate rules and pet up a po§sl- 
ble schedule, and td obtj^ln funds needed for the cfenfcer. 
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Hiking Decisions as Needed 

^ Jl 



Utilizing and_ Appreciating Basic 
^Skill? ^d Proce^^^s 



Carrying Out Data Collection 
Procedures'^-Opinitn Surveying, 
'Researching,, MeasurJ.ng, Classifying, 
Experimenting^ Cohstructing 

• ■ / / ■ 



^ 2 j.o. I 



Students ^working on materials and supplies decide to sur- 
vey other classes* to determine the types of projects 
others would like to work on in the arts- and drafts 
center. j/ 

Students decide to survey a randojoi sample from other * 
' closes rather thaA giving a survey to every student. 
After Investigating several posslbTe locations for the 
arts^and crafts .center, students determine, the best 
location. 



Students (JJ^w^raphs of survey results on types of arts 

and crafts prdjects preferred by students. 
Students measure furniture and rootfis to determine the 

place' for the arts and crafts certfer. 
Students recognize that setting up an arts and crafts 

center will help -many students besides themselves. 
StXidents prepare and give an oral presentation of their 

survey results and suggeated locations to the principals 
-See' also MATHEMATICS, SCIENCE, SOCIAL SCIENCE, and f 
- LANGUAGE ARTS, lis t^. 



StudteQj:^ conduct opinion^ survey to determine preferences 
of ^hers fot arts and crafts proj.ects, preferences for 
time to tlse center. 

• Students visit another school tcf Ajserye their arts and 

crafts center alid record activities an3 materials avail- 
able, number of people using arts and crafts center, 
times the center is availaljle for use, and rules and 
regulations of center. . ^ 

• Students use sjirvey results on projects preferred by stu- 

dents to classify materials .and supplies needed as 
things that can be obtained at nb cost and things that 
must be bought.. ^ 

• Students construct equipment and storage 'containers for 

. the arts and crafts center. - ^ 

• Students determine the, number of people who can use.th'6^ 

arts and crafts center comfortably by trial and then* 
set up a tentative schedule and trial period for use of 
the arts and crafts center. 

• See also ^MATHEMATICS list: Classifying/Categorizing; 

Measuring* 

• .See also SCIENCE list: Ohserving^DesCrihing ; Classifying; 

Manipulating, Controlling Variables/Experimenting; Z>e- 
•* signing and Constructing Measuring Devices and Equips 
tnent; Measuring /Collecting , Recording^ Datd. 



2U1 



f1 

Carrying Out' Data Collection 
Procedures — Opinion Surveying, k 
Researching, Measuring, Classifying, 
Experimenting, Constructing (cont.) 



Asking Questions , Inferring 



Distinguishing Fact from Opinion, 
Relevant frdm Irrelevant Data, 
Reliable from Unreliable Sources 



■I 



Evaluating Procedure^ Used for Data 
Collection ajad Analysis-, Detecting 
> Flaws in Process or E^rbrs in Data 



Organizing and Processing Data 
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• Bee also SOCIAL ^SCIENCE list; Observing/Describing/ 
Classifying; Manipulating, Controlling Variables/ 
Experimenting; Collecting, Recording Data/Measuripg. 



• Students ask what so As of arts and ^crafts projects others 

would like to work on. They infer from survey results 
that most students are Interested in drawing or painting 
woodworking", papler-^che projects, and working with clay. 

• Student? ask how they can determine the number of students 

who c^n use the arts and crafts center at any one time. 
They decide they will try using the center with varl6us ^ 
plumbers of students from their class Co determine the 
optimum number who can work com'fortablY<^ 

• See also SCIENCE list; Inferring/Predijking/F^rmulating, ' 

Testing Hypotheses /Modeling . 

• See also SOCIAL SCIENCE list: Inferring/Predicting/ 

Formulating, Testing Hypotheses. 



• Students find that conducting a survey of project prefer- 

ences gives them better information than randomly asking 
other students what sorts of arts and crafts prqjects 
they would like to work on. 

• Students realize that the personnel running the atts and' 

crafts center at the other school and their own. art 
teacher are both good sources of information on places 
to obtain materials and equipment. 



• Students realize that their opinion survey on project 

preferences will give them more accurate results for 
tfee whole dchool if they use a random sample of children 
from; other classes; I 

• After seeing that .actual u4e of the -ffrts and crafts center 

Is contrary to survey rfesults on projects preferred by 
students, th^ class examines the survey questions and 
decides that they<}« not word their questions well. 

• See also MATHEHAWCS'list: Estimating/Approximating/ 

Rounding Off* 



» 

Students tally data from their opinion surveys and group 
them by grades to find out whethet different grades are 
Interested in different types of arts and^ crafts proj- 



Organizitig and Processing Data (contj 



Analysing and Interpreting Data ^ 



Predicting, Formulating Hypotheses , 
Suggesting Possible Solutions' 
'Based on Data Collected 



JEfvaluatxng Proposed Solutions inf, 
Terms of Practicality , Social Valugs, 
Efficacy, Aesthetic Values 



Trying Out ^riouS Solutions 
and Evaluating the HesujftS/ s 
resting Hypotheses \ 

2ji ■ ■ 



Students construct a chart of materials and equipment 

needed for the arts and (drafts center • 
See also MATHEMATICS list; Organizing Data. 
See also SCIENCE and SOCIAL SCIENCE lists: Organizing,^ 

Processing Data. * ly ^ 

Studenta find f ron} interpreting opinion survey, results 
that primary grades are most interested in working witli 
clay or wood while intermediatip grades prefer work with 
papiet-mache or painting' and drawing, ^ 

See also MATHEMATICS* list: Comparing ^ Statistical * Analy- 
sis; Opinion Surveys^ampling Techniques; Graphing; 
Maximum and Minimum vhlues. 

See ^also SCIENCE and SOCIAL SCIENCE lists: < Analyzing, c 
Interpreting Data. 



Students decide, on the basis of survey data, to establish 
an 'arts and crafts center for the whole school • 

Students predict that more" intermediate students will use 
the arts and crafts center than primary students. 

Students decide, based on survey data, to organize the 
arts and craffs center into four separate, areas : paint- 
ing and drawing^ wood working, papier mache^ and clay 
areas. 

See also SCIENCE list:^ Inferring/Predicting/Formulatirigr 

Testing Hypotheses /Modeling . 
See also •SOCIAL SCIENCE list: Inferring/Predicting/ 

Formulating, Testing Hypotheses.^ 
' ) ' 

Stutjents investigating possible locations for the arts * 
an4 crafts center evaluate eaph in terms of size, avail- 
ability, and Convenience of use. 

Students discus^ whether or not all those wishing to use 
.the arts and crafts center will be able to do so during 
lutich period. ^ ' 

Students evaluate possible riiles for the arts and crafts 
center on the basis o£' fairness and -practicality . . 



Students observe the' use of the arts and crafts center 
during a trial period /to evaluate their rules and the 
use of -equipment and, supplies. 



Trying Out Various Solutions 
and Evaluating the ResultSf 
Testing Hypotheses (cont.) 



Coimhunicating and Displaying 
Data or Information 



Working ta Implement Solution (s) 
Chosen by Class 



Making Generalizations That M^ght 
Hold True under Similar Circtmstances ; 
Applying Problem Solving^ Process to 
Other Real Problems 



^ u 0 



• Students schedule primary and Interroedl^e students during 

the same time period one week and separately another 
week to see whether the ceriter runs more smoothly with 
a mixed or homogeneous age group. 

• See also SCIENCE list: Inferring/Predicting/Formulating, 

Testing Hypotheses /Modeling. . 

• See also SOCIAL SCIENCE list: Inferring/Predidting/Formu- 

lating. Testing Hypotheses. ^ 

^ ■ I 

• Students construct barographs and line charts of their 

survey results' on projects preferred by primary and 
Intemedlate grades. 

• Students distribute copies of the schedule and rules for 

the arts and crafts center to all classed. 

• Students draw a map of the arts and crafts center showing 

location of various work areas and supplies. 

• See also MATHEMATICS list: Graphing^^ Scaling. 

• See- also SCIENCE and SOCIAL SCIENCE lists: Comnunicating , 

^Displaying Data. j 

• See also LANGUAGE ARTS list. 



Students set up and run an arts and crafts cetiter for use 
during free time. • ' 

Students apply surveying skills acquired^ during work on 

Using Free Time to work on Eating In School. 
Students apply skills acquired in setting up arts and 

crafts center to work on Classroom Design. 
See also SCIENCE ;ist: Generalizing/Applying Process to 

New Problems ^ * • • . ^ 

See also SOCIAL SCIENCE list: Generalizing/Applying 

Process to Daily Life. 



ACTIVITIES IN USING FREE TIME UTILIZING^ MATHEMATICS 



Basic Skills 



ciasslfylng/Categorlzlng 



• Classifying sets of materials for arts and crafts center. 

• Categorizing characteristics or properties of games. 

• Categorizing characteristics of games in more than one 

way, such as games oF ghance vs. skill, fun games vs. 
educational games, seat games vs. act;Lve games, dice 
games vs. card games. ^ ^ ^ 

• Distinguishing sets and^utsets of quantitative survey 

data on number' of children interested in working' pn 
various arts and "crafts projects or making and playing 
games 

• See also SCIENCE list; Classifying. 

• See also'SOCIAL SCIENCE list: Observing/Describing/ t 

Classifying. 



(Counting 



• Counting survey data on activities children prefer to do 

(iuring free time. 
•.Counting number of seconds and minutes when timing' songs, 
number of -meters atid c.entimeters when measuring room; 
number of people^who use the games or.the^art center. 

• Counting to read scales on rulers and meter sticks when 

* ^ constructing' games or equipment for art center. 

• Counting by sets to find scale for graph axes* 

fc« Counting tosses of coins, dice, beanbags, or spina on 
splinner. 

• Counting sides and angles of polygons. 

• Counting faces, vertices and. edges of polyhedra. 

• • See also SOCIAL SCIENCE list: Collecting, Recording 

Data/Measuring* ^ . ' ' 



Computation Using Operations: 
.Addition/Subtraction 



Adding one-, two*-^ or three-digit whole numbers to find 
total tally of survey data on games' or total measure- 
ment of TrirWall needed for containers for, art jnaterials 

Adding arut subtracting minutes, and seconds to determine 
total time center is 'used* ^ \ * 

Subt'ractiing to find differences between pre.dlcted and 
actual counts of the number of children who use the art 
center > or the games* ' • * 

Subtracting one-, two-, -or three-digit whole numbers to 
find ranges for graph axes or for measurement data, 
such as determining the amount of room space left for 
gatrtes* or art projects • 



\ 



Computation Using Operations: 
Wultiplication/Division 



Computation Using Operations: 
FractionSiplatios/PercentageS 



J 



of 



Multiplying whole numbers find total measurement 
bo^ds for games J total area of art center. 

Multiplying or dividing t% find scale for graph ax&s. 

Multiplying and dividing to convert from centimeters to 
meters and vice versa. , 

Dividing ^o calculate the average number of children vjho 
use the^art center or the games each week; the average 
number of minutes the center is used each weelc. 

Dividing to calculate the ratio of first graders to second 
gradets who use various games. ' 

Dividing to calculate percentages . 

Using multiplication and division to increase or decrease 
measurements for scale -drawings of the art or music ' 
center, 



» Using mi«ed numbers to perform calculations, such as find- 
**^ng the total amount of timefthe center is used or num- 
ber of games that can be madi from materials available^ ' 
» Changing f ractlorfs*" to higher oA lower terms (equivalent 
fractions) to perform operatlims sucli as calculating the 
percentage of students who titlj.lzed art centetr during 
trial period. 

MJslng ratios and fractions to convert from millimeters to 
meters or meters to £eet. ' 

> Using ratios to increase or decrease measurements for 

scale drawings, such as scale drawing of an arts and 
crafts center." 

\ Using fractions in measurement, graphing, graphic tfompari- 
• sotis, or scale drawings; 

\ Calculating ratios from survey date, such as the ratio of 
boys to girls or the ratio of primary to intermediate 
children who want to play games, who want to have an art 
center. . ^ ^ 

^Usi^ng slope diagrams to compare ratios or fractions. 

> Calculating actual measurements from scale drawings of the 

art center using ratio of scale drawing. 

> Calculating- percentage of students that use the art center 

during lunch tline^ 
I Calculating percentage of studentis who <ian hit'a basket 
<^ from a given" distance, percentage of times a spinner 

stops in a given place. ^ 



Computation Using Operations: 

Business and Consumer Mathematics/ 
Money and Finance 



Measuring 



• Adding and subtracting dollars and cents to\etermine 

cost of setting up and maintaining an art center ,\ to 
perform cost analysis on games being sold, to figure 
profit or loss on- sale of games, to make change. 

• Multiplying to figure total profit on sale of games. 

• Multiplying whole numbers to find. total cost of paints 
^ and paper needed for art center.* 

• Dividing to fihd unit cost of paper, paints, glue to be 

used in att center. , 

• Dividing to find cost of art materials per student. 

• Calculating percentage of profit from games being sold. 



• Uffing arbitrary units (^.;g. ^ children's paces') to measure 

length and width of art center • 

• Using different standard units of measure such as- feet 

and inches, or centimeters and meters to measure/ area 
needed for a game, area needed for work table in art 
center.* , \ 

• Using different measuring tools^^ such as meter sticks and 

yardsticks, to measure art center. 
•Reading rulers, tape measures, meter sticks, yardsticks 
\ accurately, 

• Timing, using a watch or clock, to determine how long it 

takes to play a certain game, to find how long the 
center is used, , ^ * 

• See also SCIENCE" list: Measuring /Collecting , Recording " 

Data; Measurement. 

• See also SOCIAL .SCIENCE list: Collecting, Recording 

Da ta /Measuring ♦ 



Comparing 



ERJC 



• Using the concept of "greater than" and "less than" in 

making comparisons of. primary vs,> intermediate children 
who use the^g^es, supplies needed in the art center 
from week t<J week* ■ , , . 

• Comparing quantitative data gathered from various sources,' 

such as ratings by different grade levels on preference 
surveys for games or types of art supplies or music • 

• Comparing qualitative information gathered from yarious 

sources, such as surveyingvvarious grade levels to de- 
termine preference for free\lme activities. 

• Comparing qualitative with quantitative data. 

• Compa«,ng estimated and actual results, such as number of 

children who express interest in using the art center 
vs, number of students who actually use it* 
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• Making graphic tomparlsons of fractions and ratios on 

slope diagrams of' yes responses vs. total responses 
* from survey data. 

• Comparing results, of tosses of dice or spins of spinners. 

• Comparing results of tosses of bean bags fronJ different 

d^tances. 

• See also SCIENCE and SOCIAL SCIENCE lists: Analyzing, 

Interpreting Data. 



• Estimating error in Survey data on number of people who 

will use art center. . 

• EstlmatJ.ng the -number of people who will use the games or 

the art or music center. 

• Estimating size^of sample required to determine fairness 

of a game, or of dipe. 

• Estimating the number of students who can use the art 

center comfortably; amount of space required for storing 
all the equipment* 

• Determining when a measurement is likely to be accurate 

enough for a prftticular purpose, e.g*, using measure- 
ments, of art center and work tables to determliie pos- 
sible arrangement and number of tables -that will fit. . 

• Using approximation in constructing boards arfd other 

equipment for garnets* 

• Taking repeated measurements and using the median when 

measuring the art center. 

• Rounding off measurements while measuring art center, or 

music center. 

• Rounding off data aftet measuring art center or music 

center . 



• Tallying on bar graphs, histograms.^ 

• Tallying survey data on things other classes want to do 

during lunch period. 

• Ordering real numbers oji number line or graph axis. 

• Ordering suirvey results on preference of free time' activi- 

ties* , ' , 

• Ordering standard units of measure, such as c^entimeters 

and meters when measuring the art center. ^* 

• Tallying votes to determine class preferences f8r lunch 

period activities. 

• Tallying results of tosses office, bean bags. 

• See also SCIENCE and SOCIAL SCIENCE %lists: Organizing, 

Processing Data. 



Assessing predictability of larger sample of student • 
preferences leased on, results* from smaller sample',, such^ 
as predicting the ntimber of children- who will use the* 
games or the art center; predicting whether a game is 
'fair or not, ' > ' • 

Finding and comparing medians -of the data obtained in de- 
termining whether a die is fair oi^ not^ 

Interpretation of histograms, scatter graphs, Q-Q plots, 
cumulative distribution graphs^ ' ^ 

Finding quartiles and interquartile range from data on 
"dice-tpssing. 1 

Finding the statistical probability of an event such as ^ 
a pair of dice showing ^ certain number. 

See also^SCIENCi! and SOCIAL SCIENCE lists: Analyzing, ' 
Intexpreping Data-. - . , . ^ ' ' 

Conducting surveys on arts and crafts ptojects preferred 
ff^^jy students or on games pref errred' by children. 
^Defining data collection methods, makeup and size of^ 
j sample. / , ^ 

jDevlsing methods of obtaining quaiftitattjLve informatidn 
^about subjective opinions by having Students vote for. 
only a few choices out af the total or by devising a 
rating scal^. 

See also- SCIENCE and SOCIAL SCIENCE lists: Analyzing, 
Interpreting Data. 1 

.Using alternative i^l^thods of displaying data, such as 

graphs, charts; acale drawings. 
Malcing a graph form-^dividing axes Into parts, deciding 
: On an affltopriate scale. ^ 
Obtainihgi^.lnformation from graphs* 
Representing data dn graphs^. , , . 

• '^iat graph-— plotting^ different lunch, period ilctivities 

' vsl nunber of Students who prefer those activities 
^ or wish to do them. . ' . 

• Conversion' graph-r-plotting meters vs. centimeters to 

U86 when measuring to make game boards. , 
U ^Cumulative distribution graph-— plotting running totals 
\ of ^number: of students using art center for a certain 
length of time ""or less. . ^ 

• Histogram—plotting nvfinber of. students using, art ' 
^ ' c^Jfirter for certain. Intervals of time. 



Graphing Ccont.) 



Spatial Visualization/Geometry 



r 




• Line chart — plotting game preferences o'f students 

from various grade levels. 

• Line graph — plotting noise level at different dis- 

tanced from the music or art center; noise level 
with music at different volume levels. ^ 

• Q"Q graph—plotting time spent in art center by boys 

vs. time spent in art center by girls. 

• Scatter graph — plotting number of times a student 

used art center or gym per week' vs. number of dis- 
ruptions he/she caused in the school per week tfr 
number of bean bag tosses that go in basket vs. 
distance frQm basket. 

• Slope diagram—plotting number of "y^s" responses to 

a suryey question vs.^total niimber of students 
answering question. 
• See also SCIENCE and SOCIAL SCtENGE list's: Cotmvnicating , 



Displaying Data^ Analyzing, Interpreting Dati^. 



Areas of stucl^y 
\. Numeration Systems. 
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• Drawing or constructing a deslbgn or model of a game. 

• Constructing and using geometricrlgures such as squares, 

Jubes, triangles, circles, in designing games, itx de- 
signing dice. 

• Using geometric. relationshi!ps, such as area, volume, sim- 

ilarity, congruence, and symmetry when constructing a 
scale model of art center, or. in constructing dice or 
dice replaceioents for games. 

• Using standard mensurational formulas, such as Area " ^ 

Length x Width to calculate the area of various rooms 
to determine most suitable room for the art center. 

• Measuring aild constructing using rulers, compasses, and 

pr<>tractors, such as in* gamer*design or dice design. 

• Usingvthe concept of "greater than" and J4tOT5^<hai^ to 

'compa^e^ geometric figures, such'^as in the design of 
dice for games. 



Using decimal system (metric system) in measuring areas 
of art room- or classroom. 

Using fract;ion$ *in measuring lumber needed for construc- 
tion of games, furniture for art center (Inches, frac- 
tions of inches — ^^merican system of measurement) . 

Using decimal system in calculations Involving money. / 



Number Systems and Properties 



• See Computation Using Operations. 



-Denominate Numbers/Dimensions 



See Measuring. 



Scaling 



Syrmnetry/Slmllarlty/ 
Congruence 



• Deriving Information from scale drawing of art center. 

• Finding an appropriartre scale (proportion)* for a scale 

drawing of the art center. 

• Using a scale to draw and make representations in a scale 

drawing of the art centei;. 



• See Spatial Visuali/ation/Geometry*' 



Accuracy /Measureflient Error/ 
Es t imation/ Appr oximat ion 



• See Measuring and Estimating/Approximatihg/Roundlng Off. 



JStatistics/Random Processes/ 
Probability 



• See Statistical Analysis^ 



Graphing/Func tlons 



• See Graphing* 



Fraction/Ratio 



• See Computatioh Using Operations: Fractions /Ratios/ 
Percentages* ^ 



Maximum and' Minimum Values 



• Creating games that a maximum nbmh^r of people can play 

in a limited space such as active games for a small area 
in the classroom or an octagonally shaped board game for 
eight people ♦ 

• Using slope diagrams to find minimum costs of materials, 

maximum response" to survey questions. 

• Minimizing, cost in recommending equipment and materials 

for gym , or art center* 

• Utilizing limited amount of space available for art center 

by arranging center to fit maximum amount of students. * 

• Maximizing use^of art center by proper scheduling oj^ 

students. 
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Maximum and Minimum Values (cont.) 



• Finding the shortest time to produce games in quantity; 

maximizing profit on games-by considering both price 
and number that can be soJa at a given price. 

• Obtaining maximum number oM boards for board gamed from 
. Tri-Wall or other materrals av^lable, while keeping 

size of game^ boards uniform. ^ / 



Equivalence/ Inequality/ 
Equations 



• See Comparing and Computation Uspig^perations , 



Money/Finance 



# See Computation Using Operations:' Business and Consumer 
Mathematics /Money and Finance. ' 



"Set' iSbeory 



• See Class! fying /Categorizing . 




21 G 
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ACTIVITIES IN USING 'FREE TIME UTILIZING SCIENCE 



Process 



c 



Observlng/JJdscritlng 



Classifying 



• Observing and describing different types of ^rts and 

crafts projects such as. drawing, painting, ceramics, 
sculpture, and leatfier craft, 
^Observing an4 describing different types of games such as 
board games, card games, memory games, active games* > 

• Observing and describing materials and equipment needed 

for arts and crafts projects such as. paints, crayons, 
clay^ or paste* 

• See also SOCIAL SCIENCE list; Observing/Describing/ 

Classifying^ ^ ' * i 

• Classifying materials for arts and crafts ^projects accord- 

ing to size, shape, color, or texture* " 

• Classifying arts and crafts projects or games according 

td number of participants, amount of space required, 
time required, or materials required* 

• Classifying games according to both activity and location: 

quiet seat games. Indoor or outdoor active games* . 

• See also MATHEMATICS list: Classifying/Catej^orizing. / 

• See also SOCIAL SCIENCE list: Observing/Describing/ 

Classifying. 



Identifying Variables 



ERIC 



Identifying space required for different arts and crafts 
. projects as a variable to be measured* 
Identifying length of time required^ to complete arts and 

cr^^fts projects as a variable to ble measured* 
Identifying number of people interested in arts and crafts 

projects and number of people who can participate due 

to space, tifte, and materials limitations as variables ' 

to be considered* ^ . 

Identifying length of time and space required to play a 

game as vax?lables to be measured* 
Identifying size, shape, layout as variables to be con- 
sidered or measured when designing a board game* 
Identifying variables to be measured or considered wheii 

developing rules tnd setup for active inddor /games (e*g* 

distance from basket in bean bag toss) . 
Identifying noise as a variable to be measured (and mini- 

mizedX when developing an ^rts center or games* 
See also SOCIAL SCIEN«^l^st: Jidentlfylng Problems/ 

Variables, / - 
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Defining Variables Operationally 



ManipuiLattng, Controlling 
Variables/Experimenting 



• Defining space required for an arts and crafts project 

or for a game as the area taken up by those working on - 
the project, or playing the game, measured in square 
centimeters or square meters with a meter stick. 

• Defining the lengfth of time required for an arts and 

crafts project or for a game as the time it takes to 
complete a project or game as measured/ in minutes and 
seconds with a stopwatch. 

• Defining number of people interested in an arts and crafts 

project as the niinber of people who sign up for the 
project. 

• Defining number of people who can participate'^ln a project 

as the, greatest number of students able to woric comfort- 
ably on_the project in. a. given space^for,a certain 
. period of time. 

• Defining size of board games as that' measurjad in cm. with 

a' ruler (length amd width) , ^ ^ 

• Defining dlstanqe from basket in bean bag toss as the dis- 

tance measured from thrower to basket in meters with a 
meter stick. 

• Defining noise level as that measured by a VU-meter (a 

type of sound level .meter) on a tape recorder. 

t 

• Testing projects set up.. in a certain space for a specific 

length of time using different numbers of students. 

• Rearranging the space in the art center to accommodate 

several arts and crafts projects going on at; the same 
1 time. . , 

• Modifying projects so that they take a logger or shorter 

time to complete, so that they require more or less 
space. 

• Experimenting to determine fair rules for games, e.g., 

trying different distances lit bean bag toss game. 

• Modifying games or arts center to mlnlmiaje noise. 

• See also SOCIAL SCIENCE list: Manipulating, Controlling 

Variables/Experimenting. 



Designing and Constructing 
Measuring Devices and Equipment 



• Constructing equipment and storage containers for the arts 
, and crafts center. 

• Designing and" consftructing games. 
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Inf erring/Predlctl^g/Formulatlng , 
Testing Hjrpotheses/Modeling 



• Inferirlng from timing data that most students working on 

arts and crafts projects will need about four half-hour 
sessions to. complete their projects. 

• Predicting that the art center will have to be open for 

longer periods during the day lo accommodate all those 
interested in using it. 

• HypoJthesizing that four different arts and crafts projects 

are the maximum number that can be going on at any one 
time in the art centegr; trying various arrangements of 
materials and furniture to see if this is so. 

• Hypothesizing that twice as many students can toss a bean 

bag. into a basket if the distance is made shorter by 
two feet. ' Trying out new distance. 

• Making a scale layout of art center showing locations of 

fcables,\cabj.nejt,s,_and_ storage containers. 

• See also SOCIAL SCIENCE list: Ii^errin^/Predicting/ 

FoTxmlating, Testing Hypotheses. 



Ifeasuring/Collecting, Recording 
Data 



• Measuring amount of space requited for a certalii r\umber 

of people to work on an arts and crafts project. 

• Measuring art center to determine amount oi space avail- 

able for various arts and crafts projects. 

• Timing students (with a stopwatch) to determine how much 

time is, needed to complete different arts and crafts 
projects, to play various games. 

• Recording nuniber'of students who can work comfortably on 

various projects iii a given amount of space and for a 
specific length of time^i 

• Measuring different distances at which students toss bean 

bags and recording number of hits or misses at various 
distances. . 

• See also MATHEMATICS list: Measuring. 

• See also SOCIAL SCIENCE, list: Collecting, Recording^ Data/ 

fieasurln^.' ^ ^ 



Organizing, Processing Data 




• Ordering arts and crafts projects according to amount of 

^pace. they require. 

• Ordering time measurements for different arts and crafts 

projects, for different games, 
•TJrderihg arts and crafts projects according to number of, 
people who can work on them at any one time, 

• Ordering results of bean bag tosses according to distance 

of toss. 

2i3 . ' 
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^ Organizing, Processing Data (cont*) 



• See also MATHEMATICS list: Organizing Data* 
•V^ee also SOCIAL SCIENCE list: Organizing, Proceshing 
Data* o 



Analyzing, Interpreting Data 



Determining number of people who c^n use art center at 
one time. 

Determining median length of time needed to complete var- 
ious arts filnd crafts project^, 

Dete^rmining which arts and crafts projects to offer in 
art center based on data on space and time requirements 
of projects, ' * 

Determining best distance for bean bag game. 

See also MATHEMATICS list: Comparing; Statistical Analy-- 
sis; Opinion Surv^s/Sampling TeQbniguQs; Graphing; . . 
Maximum and Minimum Vaiiies, - ^ 

See also SOCIAL SCIENCE list: Analyzing, Interpreting/ - 
Data* . * \ 



Communicating, Displaying Data 



Generalizing, Applying Process to 
'New Problems 



Constructing a chart showing proposed projects and times 
for art center, and number of people who can work on a 
project. 1^ 

Drawing graphs t^K:ommunicate data. 

See also MATHEMATICS list: Graphing. 

See also SOCIAL SCIENCE list: Communicaiing}^Displaying 
Data. 

See also LANGUAGE ARTS list. 



Applying skills acquired in arranging and setting up art 
center to work on Classroom Design, 

Designing new-games for others, i 

Applying skills acquired in game consftruction to manufac- 
turing most popular games to give or sell. to others. 

See also SOCIAL SCIENCE list: Generaliziiig/Appiying 
Process to Daily Life. 



Areas of Study . ! 

, Measutetaent • Measuring Tri-Wall, cardboard, or lumber to make equipment, 

storage containers for art center, pr boards for board 
V f games, using different measuring •tdols such as rulers 

* «■ and meter sticks, 

.erJc; ; . 220, ' , , ^ : 



ileasurement (cont.) 



• Observing the difference In length of time between seconds 

and minutes when timing free time activities (art proj- 
ects, games, etcO 

• See also MATHEMATICS list: /featuring. 



Force 



Observing that force must be used to throw balls or bean 

bags when playing active games. 
Observing that force must be used to hammer nails Into 

•lumber or Trl-Wall wh4n constructing games or working 

on art projects. ; 
Observing that saber saws are faster and require less 

effort to operate than hand saws when cutting trl-Wall 

or lumber. 



Mechanical Vork and Energy 



Observing that work Is doxie when nails are hammere,d Into 
lumber when constructing games or working on art proj-/ 

^Q^S. 

Observing that' saber saws are faster than hapd saws 'for 
cutting Trl-Wall or lumber and that they transform 
electrical, energy into mechanical energy. 

Observing that work is involved and energy is expended 
when playing active games (e.g., rtjnnlng, throwing). 

See also .Force* 



Solids, Liquids, and GaBes 
States of Matter 



• Noting that glue I3 .available in bath solid and liquid 
' form, each having different properties. * , 

• Observing ttjat a solid stick of glue is turned into a hot 

liquid glue in the hot glue gun* • * , 



Properties of Matter \ 
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Observing that paper materials available for arts and 
crafts projects or for making games have' different 
colors, textures, and weights. 
Observing that different cdnstructlon matetials, such as 
cardboard, Trl-Wall, and lumber, have different prop- 
erties that make them useful for certain tasks. 
Observing, while mixing tempera paints., that the dry. 

powder mixes uniformly with the water. 
Observing the effects of physical wear on games^ 
Observing that glues, paints, pfliper, and other materials 
havq/particular odors. 
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Observing that, plugging in electrical machines enables ^ 
the equipment to be turned on» 

Observing that electrically run machines go on when the 
switch is closed and off when the switch is opened. 

Observing that electrical energy can be transformed into . 
dound (tape recorder) , into mechanical energy (saber ^ 
saw, electrical games) , into heat energy (glue gun) . * ^ 

(If students choose to design and build games involving 
batteries and light bulbs, they will learn other con- 
cepts of electricity.) \ 

. •■• 

Observing, while working on art projects, that it is 
easier to draw in a well-lighted area b^ecause objects 
become viajlble a? light is reflected from them to the 
eye. 

Observing that lettering on games being constructed may 
be diffiqult to read if the writing and background are 
similar colors and easy to, tead if colors are contrast- 
ing. 

Observing that paints and crayons com6 in different 
cdlor^ 



Measuring noise level in classroom, or art center while 
^ngaged in^ various activitie,s. 

Observing that a tape recorder or record player located 
'in one part of the room may be heard in other parts of 
the room. 

Observing that noise from the art center, or classrooms 

can be heard in adjacent rooms or in the hallwayV 
Observing that sounds in the 'classroom or art center 

differ in tone, pitch*, and loudness. ^ 
Observing that noise levels in the classroom or art center 

^re lowered when curtains or acoustical barriers are 

used in the room. . , 
Observing /that some electrical energy of machines . is. • 

tran8foraed''into sound. , 



ACTIVITIES IN USING FREE TIME UTILIZING SOCIAL SCIENCE 



PrcK:ess 

• Obsefvlng/Descrlblng/Classifylng 



Identifying Problems, Variables- 



Manipulating, Controlling Variables/ 
Experimenting 



• Observing and describing activities engaged in by students 

during free time, e.g., reading, playing games at seat, 
playing active games, helping teacher, running around 
classroom. ^ 

• Classifying activities, of students observed during free • 

time as quiet activities, busy activities, disruptive 
activities. 

• Classifying materials and equipment needed for art center 

to determine items that c,;^n be borrowed or obtained at, 
no cost, and items that must be bought. 
Classifying students taking part in certain- free time 
activities according to age, grade level, sex, interests 



Identifying problems of students in using free time con- 
structively (nothing to do, bored with materials dnd 
games in room, tired of staying in seat). 

Identifying amount of materials available as a problem in 
art center. 

Identifying age and sex as possible factors in prefer- 
ences for free time activities. 

Identifying age, grade level, sex, and interests as vari- ' 
ables thai may affect the results of a survey* 

See also SCIENCE list: Identifying Variables. 

Surveying different, groups to determine differences in 
preferences for free, time activities and keeping results 
separate. - , 

Scheduling several .different types of free time activities 
for a trial period and observing which students engage 
In these activities to determine 'differences ±x\ ptefer- 
•ences for free time activities. ' * 

Surveying students using art center during trial period 
to determine additional materials and equipment needeS^ 
and amounts needed. *»t * 

See also SCIENCE list: Manipulating, Controlling 
Variables /Experivmnting . 



Inf eifrlng/Predlctlng/Formulating , 
Testing Hypotheses 



• Inferring- from survey results that most children prefer 

either active Indoor games or board games, 

• Predicting materials and supplies that Wist be bought 

for art center and amount of mgney ne^ejd for such ex- 
penditures based on cost analysis and Informal survey 
of those using art center, 

• Hypothesizing that more girls than boys will choose to 

use art center; testing hypothesis by observing use of 
art center for a trial period. ^ 

• See also SCIENCE list: Inferring/Predicting/Forimlating , 

Testing Hypotheses. 



Collecting, Recording D^ta/ 
Measuring 



.Counting votes to determine which games to play, which 

activities or projects are most popular in art center. 
Counting number of people using art center or number of 

people playing games during trial period. 
Using a voting procedure to determine which games are 

most popular in the primary classes. 
See also MATHEMATICS list: toimti/igr; Measuring. 
See also SCIENCE list: Measuring/Collecting, Recording 

Data. . ^ 



Organizirlg, Processing Data 



Tallying and ordering survey data from different groups 
on preferences for free time activities. ^ 

Tallying and ordering survey data on age, sex, interests 
of students preferring various free time activities. 

Tallying and ordering votes to determine most popular 
games « 

See also MATHEMATICS list: Organising Data. 

See also SCIENCE list: Organizing, Processing Data, 



Analyzing, Literpretlng Data 



'Comparing survey results on preferences for ^ree time 
activities for boys and girls, primary classes and 
Intermediate classes. 

Evaliiating the way in 'which opinion suryeys were admin- 
istered, size and makeup of sample. 

See also MATHEMATICS list: Comparing; Statistical Analy- 
sis; Opinion Surveys /Sampling Techniques; Graphing; 
Maximum and "^Minimum Values . 

See also SCIENCE list: Analyzing, Interpreting Data<: 



Communicating, Displaying Data 
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• Constructing a chart of materials and supplies needed 

for art center, showing amounts needed and costs of 
those which must be bought* 

• Representing survey data on age, sex, interests of stu- 

dents preferring various arts and crafts projects on 
graphs or charts, \. , 

• See also MATHEMATICS list; Graphing. ^ 

• See also SCIENCE list:^ Communicating , Displaying Data. 

• See also LANGUAGE ARTS list* 



Generalizing/Applying Process to 
Daily Life 



Gaining greater awareness of how to use time Construc- 
tively at home-as well as at school. 

Applying surveying skills acquired during work on Using • 
Free Time to investigation of .PlayArea Design and Use. 

See also SCIENCE list: Generalizing/Applijing Process to 
New Problems. 



Attitudes /Values 

Accenting Responsibility for Actions 
and Results 



• Making sure that various tasks ie.g.^ getting needed 

equipment and materials for art center, scheduling times 
for use of art center) are done. 
^» Observing and supervising use of art center, formulating 
fair rules f or \its use. 

• Scheduling and giving presentation to principal in order 

to present survey results and student $uggestions con- 
coming use of free time. ^ 



Developing Interest and Involvement 
in Human Affairs 



• Organizing free time activities that are desired by others 

in the School as well as themselves • « 

• liaking games for students in other classes. 



Recognizing the Importance of 
Individual and Group Contributions 
to Society 



• Recogniz;Lng that setting up an art centet will help many 

students . ' ^ <^ 

• Recognizing that many people in the school have contrib- 

uted to setting up the art center. 



\ 



Developing Inquisitivened's, Self- 
Reliance, and Initiative , 
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• Conducting large and jSmall group sessions with help from 

the teacher . 

• Investigating sources of equipment and materials for art 

center. 



Developing Inqulsltlveness, Self- 
Reliance, and Initiative (cont.) 



• Investigating various rooms In the ^chooj to determine 

best location for art center. 

• Dealing with various sources (merchants, scliool personnel, 

parents) In obtaining equipment and materials for art 
center, for games. J' 

• Finding their -ovhx solutions to problems of scheduling and 

misuse of art center. In addition ttf main problem of 
chal!beiige. 

• Choosing and developing best way of presenting Ideas for 

free time activities to principal. 



Recognizing the Values of Cooperation, 
Group Work; and Division of Labor 



Understanding Modes o^. Inquiry Used 
in the Sciences,- Appreciating Their 
Power and Precision 



• Finding that work on setting up" an art center or on 

making games progresses more rapidly and smoothly when " 
done by groups. , ' " 

• Findtag that work is more fun when people learn to coop- 

erate . . . * ' 

• Eliminating needlesfijioverlap in work when constructing 

games by cutting otit all boards needed for Jjoard games 
at one time. 

• Finding that cdordination between groups whetf . investi- 

gating what materials and^equipment are available saves 
time. ' ^ . 

• Using scientific modes of inquiry to investigate an^ 

. solve the problems of. making a fair game, 'of creating ' 
games suitable for classroom or gym. 

• Using survey to determine students* preferences for games. 

• Convincing others through use of supporting data (opinion- 
. survey) that most students wish to work on art^projects 

during their free time. 

• Seeing tliat various arrangements for the art center can 

be tried by using scale layouts. 

• Setting up a trial period. for use of art center and ob- 

■ serving use and problems before setting up a definite 
schedule. 

• See also MATHEMATICS and SCIENCE lists. * 



Respecting the Views,' Thoughts, 
and Peelings of Others 



• Considering all suggestions and assessing their merit. 

• Considering the ^opinions of others when proposing free 

time activities, conducting opinion surveys to determine 
others* preferences for free time activities or for 
types of games. 
OOn 



Being Open to New Id^ and 
Information 



• Conslderlrfg- many possible types of art& and crafts 
.projects. • \ . . * 

.-♦^ Seekihg out ^resource persons vho c^ offer cons^tructive 
. • * advice about^ setting, iip. art center .\ ' ' ' . 
J?-C^ii^lderlng various possible arrangemen>s-.£ar, an^^arts • 
, .^renter, including separate room, portiorl^f. classroom, 
. etc . ; consjdelrlng suggeis^tlons from prlhcfpal and othdf 
teache^rs about' arts center^ - ' ' v 



Learning , the 
Influence of 
*'MaklAg 



Importance. and 
Values in Decislpn 



• Reallzlngs that preferences fot Various fr.ee time actlvi-^ 
\^ ties reflect the valued 'ef each '^individual. - 

• Realizing that jiriiaary students and intermediatfe students 

may. have different A?^lues th^'t affect their preferences 
for. free time activities 

• Realizing that^cost^alone is .not a sufficient criterion, 
. fo^ choosing equipment andv inaterlals^ for free time " 

, activities:; preferences and abilities' of others for ' 
use of eq^ulpment. must al6o %e considered^ • 

• Recognizing that ag6 and' sex may. affect students' praf-*' 

'erences for' types :of games* * . ' ^ 



Ateas^of Study 
£c|yaomlcs 




• Using cqncepts and terms, for example, cost, retail priced 

wholesale pr ice, >hen investigating costs of materials 
^ai^d equipment for' art or , music ce'nter or. for games con-- 
structlon, , ' ^ ^ , " > ,\\ * 

• Gaining experience^ with finance:^' 6ourcfe4»:^^is>s, and / 

.limitations of revenues for purchase pf*t4aterials and 
equipment needed for art or .music center or for games 
construction. - , . 

• ^ Gaining exf^eriencfe in Coijparatlve shopping for nmteriajs . 

such as art ^supplies, music equipment, materials for ^ 
gamess v~*^ ' , t> . 

• Assesslng'preferences and characteristics of possible, : 

consumers of art materials or games^ through purveys or-^ 

questionnaires, / j ^ ' " 
Investigating co$t8* of art supplies or soimd equipment 

vs. use of equipment/snd budget restrictions. \ ^" 
Investigating economics of production and marketing and 

cos^t analysis of materials wheQ^produclng games for 

sale* " « * - - 

• Analyzing valJ.ables affecting consumer purchases, com- 
. mercial rsales. 
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I Geography /Physical Environment 
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• Investigating and changing physical environment in class- 
room to provide space for active games, in school vwhen 
setting up art center or music center, in play area 
when organizing outdoor recreation. 



Political Science/Government} Systems 




Recent Local History 




Investigating systems of adfiainistration and control; deci- 
phering role of governing body over the body that is 
goveirned when setting up art or music center. . 

^termining need fot rules and regulations for att or . 
music center or for games. 

Investigating regulations and policies affecting plans 
for art or music center or for use of games^ by other 
classes* ^ 

Getting in touch with and working with school authorities 
' when setting up art or music center or when teaching 
games, to other classes.] 



• Investigating existing programs and centers to see how 

they av'e run. . 

• Investigating previous attempts to establish activities, 

^centers, programs for use during free tiBi*, 



Social Psychology/Individual and 
^Group Behavior 



• Comparing survey results with actual observation of stu~ 

dents using art center or games to determine whether 
response's t9,^^uirvey actually reflect what students do 
iii 'their fi^ee tliag. ^ ' ' ' \ 

• Analy;^;Lng ^he effect's of .a small gro6p (student^ rfrganiz- 

ing'iart Renter or j^oakinfe games) malting decisiolas for 
larger &:\>\ip (sch,obl population). 

• Assessing ef£^<i^t$'bf group action in setting up an art ^ 

center . 

• Recognizing the need for leadership Within large and small 

groups . 

• Recognizing the differing capacities of individuals fot 

various roles within groups. 



Sociology iiS^opial Systems 




.J 




Investigating differing needs of different... social groups, 
such as primary vs, intermediate children or boys vs.' 
giij.s, when organizing free time activities, 

Considering-the integral, related nature of thie school 
community and its recreational and phydlcal components 
as a factor in establishing free time activities and as 



/ 

Sociology/Social Systems (cent*) a source of' support (parent volunteers, PTA funds) for 

/ free time activities. 

• Devising a system of working cooperatively in large and 

small groups. 

• Investigating problems of free time activities an<J^ making 

changes that affect not only themselves but also' other 
students in the school community. 

• Working within established social systems (such as the 
/ classroom and the school), to promote changes. 

• Recognizing peer groups -as social systems — age and grade 
separation at limchtime, recesa time--and differences 
in scheduling because of such social systems* 

• Relating use of free time in school to use of free time 
ftftei; school, or^at^home. 

• Recognizing that there are many different social^roups 
. r\ and that one person belongs to more than one social 
^ ^ group. 



ACTIVITIES IN USING FREE -TIME UTILIZING LANGUAGE ARTS 
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Basic Skills 



Reading: 

Literal Comprehension — Decoding 
Words, SJentences, Paragraphs / 



Reading: ' ' . 

Critical Reading — Comprehending 
Meanings, Interpretation 



• Decoding words, sentences, and paragraphs while reading 
catalogs to check on art supplies, sound equipment, 
instructions for use of sound equipment, books on games, 
game construction • 



• Obtaining factual information about art supplies, sound 

equipment, sports equipment while reading catalogs, ^ 
Instruction sheets • 

• Understanding what is read about art supplies, sound 

equipment; and games. 

• Interpreting what is read, such as catalogs, instruction 

'manuals,^ books on games. 



Oral Language: 
Speaking 



• Offering ideas, suggestions,- and crlticisinS during dis- 

cussions In small group work and class discussions on 
problems and proposed solutions. 

• Reporting to class on act^vitie$ of small groups ^^nvolving 

work on art center or ganve' construction. * / 

• Responding to criticisms of activities. » 

• Gonducjtlng opinion surveys. 

• Preparing and "giving effective oral presentations of / ; 

survey questions, faethods, f^jadings and suggest;^d solu- 
tions to class. * .\ • 

• Pr6pajcing and giving effective oral- presentations of sur- 

Y*y results Wnd- student^uggestions to principal. 

• Using the telephone properly and effectively to obtain 

, information on materials and equipment needed for att, 
' or music center or for gatoes. ' / ''^ 

• Teaching others how tp play ^ames , how to u6(fe equipment 

properly. 

• Using rules of grammar in speaking. 



Oral Language: 
Listening 




• Listening to suggestions and ideas of various lichool 

personnel (p^^ncipal, librarian, art terfcher) whetl 
planning free time activities • 

•"^ConductfllLg interviews of students and teachers to deter- 
mine u6e of art center or gqmes; to elicit suggestions 

^J^^or improvements of art center or games. 

• Following spoken directiotls. 

^ 230 



^ Written Language: 
.Spelling . 



• Using correct spelling In writing. 



Written Language: 

Grammar — Punctuation, Syntax, ' 
Usage 



Using rules of grammar In wrltl: 



\ 



Written Language: 
Composition 

/ 



Study Skills:* " ' 
Outllnlng/Organlz'in^ 



• Writing to communicate effectively: 

• writing opinion survey (s ) , devising questions to 

elicit desired Information ;^^|Wging whether a ques- 
tion is relevant atid whetheinj^ meaning is clear. 
^ • preparli^g clear and succinct rulR for use of art or 
, music. center. 

preparing clear and succinct games rules and-instruc- ' 
tlons. 

• preparing booklets on instructions for use of art 

equipment or sound equipments 

• preparing schedules and charts for use of art or / 

muilc center. i . ' ' 

* _ . - . ' , . - _ , ' ■ * \' . ' 

• Taking notes on various type$ and costs of equipment for 

art ot music center., on ^se of art center while observ- 
ing ^tudentff. 

• Developing opinion survey; ordering questions around 

central themes,, such as student preferences for various 
free time actiVl ties ■ ^ ' J, 

• Planning, presentations and data collection schemes. 

• Planning and preparing draftjp of rules and schedules, for 

use of art or intfsic center for critical review by class 
before final copy, 1^ .written. ' - , 

• Extracting important Ideas fr6m completed, opinion surveys, 

recomblning tliem, arid re8:ta ting them when necessary* 

• Organizing Ideas^ fact*, data, whto planning art or music 

■ . center; ^. ^ . ' ^ \ 

• Organizing InBtructlons and niles fox gamps. 



Study Skills: ^ 

• Using References and Resources 



• Using the library to research information on arts and 

crafts projects for art center, different types of 
games . ' . , 

• Inviting schpol personnel having knowledge or information 

pertiiining/ to . f ree time activities to speak to the*class 
and, answer questions for them; 

• Using catalogs to, research information on materials and 
; equipment heeded lot free time activities* / 
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Study Skills: 

Using References and Resources 
(cont.) 

/ , ■ . : 

Attitudes/lvalues ♦ ^ 

Appreciating the Value of Expressing 
Ideas Through Speaking and Writing 



Til t 



Appreciating the Value of 
Written Res^rces 



• Using indexes and tables of contents of books to locate 

desired information. 

• Using "How To" Cards for information on how to construct 

bar graphs and line charts of opinion survey data. 



Finding that various school personnel will cooperate in 
obtaining space and equit)ment for free time activities 
when presented with well-prepared student suggestions. 

Finding that distrilyting rules apd schedules for use of 
art or music center to other classes results ±n better 
ufie of these facilities. 



• Finding that certain desired information can be found in 

catalogs and books such as information on equipment and 
materials for free time activities. 

• Finding that a set of written rules for a game is essen- 

tial if others are to play it. * • 



Developing an Interest in 
Reading and Writing 



Willingly looking up information on materials and equip- 
ment for an art or music center, on. different types of 
games. and activities for free time. 

Looking up more detailed information on materials and 
equipmeni? needed for att or music center. 

Showing detflre to work on drafting rules^and instructibns 
for games, instruction booklets for use of equipment, 
rules for usfe of art or music center'. 

Experimenting with different ways to tell others about 
rules and activities for' art or music center. 



Making Judgments Concerning 
What* Is Read' 



i J:. 



• Checking to make sure that rules and instruction/s for 

games are pifear, accurate, and .Consistent . 

• Checking to make sure: that rules/.and instructions for use 
^ — ot~«kt^r , imasl<i ^e^tet ace cle;^r ^ind consistent. 

• De^ciding yhether rules and instlftidtibns for games, and 

for art or musld center ar,e ^appropriate, whether they 
say what they -are suppoae4^ to eayj whether they need 
. J improvement • , ^ : / 

• Deciding whether information obtained about materials and 
^ ^equipment ' through, reading Is. applicable' tci the needs 

: ojf'art or music ^canter. 

• .l)eclding how reliable 'the Information obtali^ed from read- 

ing,^i«^' , ^ ■ ' r 



Appreciating the Value of Different • ^ Find ing^^haf how information on playing gan^es or on using 

Forms of Writing, Different Forms ' art or'music center can best be conveyed is determined 

of » Communication ^ ' In part by the audience to whom it is directed, 

• Finding that cettain information about^ playing games or 

using art or music center can be best conveyed orally 
♦ • ' or in pictures, 

• Finding that certain data or information, such as rules 

and schedules for use of art or musi^ center, can be* 
best conveyed by writing it down -or by preparing charts. 

• Finding that certain data or information, such as obser- 

vations of students using art or music center, should 
be written down so that it can be referred to at a 
later time, 

• Finding that spoken instructions ^re sometimes better 

than written instructions (e,g,, when teaching games 
or showing students"' how to use a* piece of equipment) 
^ and vice versa, 

• Investigating the effect of different forms of communica- 
. ^ . tions on people when advertising use of the art or 

music center. # 




